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SEQUENCE LISTING 

<110> Jeak Ling, Ding 
Toong Jin, Lam 
Eng Hwa, Lim 

<120> Recombinant Vitellogenin Enriched Feed 

<130> 92706-59 

<150> US 60/425,263 
<151> 2002-11-12 

<160> 23 

<170> Patentln version 3.2 

<210> 1 
<211> 5511 
<212> DNA 

<213> Oreochromis aureus 
<4 00> 1 

acatccacca gccatgaggg tgcttgtact agctcttgct gtggctctcg cagtggggga 
60 

ccagtccaac ttggccccag gattcgcctc tgttaagacc tacatgtaca aatatgaagc 
120 

ggttcttatg ggcggcctgc ctgaagaggg cctggctcga gctggggtta aaatccgggg 
180 

caaagttttg atcagtgcaa caagtgccaa cgactacatt ctgaagcttg tagaccctca 
240 

gttgctggag tacagtggca tctggcccaa agatcctttc catccagcca ccaagctcac 
300 

cacagccctg gctactcagc tctcgacacc gatcaagttt gagtatacaa acggcgttgt 
360 

cgggagactg gctgcacctc ctggggtctc cacaacagtg ctgaatatct acaggggaat 
420 



catcaacctc ctgcagctga atgtaaagaa gacacagaac gtctacgaga tgcaagagtc 
480 

tggagctcat ggtgtgtgca agaccaacta tgtgatcagg gaggacgcga gagccgaacg 
540 

cattcatctg accaagacca aggacctgaa ccactgccag gagaaaatca tgaaggccat 
600 

cggcttggaa cacgtagaga aatgccatga ttgtgaagct agaggaaaga gcctgaaggg 
660 

aactgcttcc tataactaca tcatgaagcc agcacccagt ggttctctga ttatggaggc 
720 



tgtcgctaga gaggtcatcg aattctcacc tttcaacatt ttgaatggcg ctgctcagat 
780 

ggagtctaag caaattctga ccttcctgga tatcgagaac acccctgtgg atcatgccag 
840 . 



atacaccta-t gttcaccgcg gatccctgca gtatgagcat ggcagcgaga ttctccagac 
900 

acccatccat cttctgaggg tcacccatgc cgaggctcag attgtcagca ctctgaacca 
960 



1 



SUBSTITUTE SHEET (RULE 26) 



WO 2004/044185 



PCT/SG2003/000266 



cctggtagcc tccaacgtgg ccaaggtcca tgaegatgcc cctctgaagt ttgttgagct 
1020 

catccaggtg atgcgtgtgg ccagatttga gactattgag tccctctggg ctcagtttaa 
1080 

atctagacct. gatcacaggt actggttact gaatgctgtc ccccacattc gcactcacgc 
1140 

tgcgcttaag ttcctcattg agaagctcct tgctaatgag ttaagtgaga ctgaagctgc 
1200 

tatggctctc ttggaatgtc tgcactctgt gacagctgac cagaaaacca ttgaacttgt 
1260 

cagaagcctg gctgagaacc acagagtgaa acgtaacgct gtgctcaacg agattgtgat 
1320 

gctgggctgg ggcactgtaa tttccaggtt ctgtaaagcg cegccatctt, gctcatctga 
1380 

tcttgtgaca cctgtacata gacaagttgc agaggctgtt gaaactggtg acatcgatca 
1440 

gctcactgtc acgctcaaat gcctggataa cgctggacat cctgctagca ttaagacaat 
1500 

catgaagttc ctgcctggct ttggcagtgc tgctgcccga gtcccactca aagttcaggt 
1560 

tgacgctg-tt ctagccctga ggagaattgc aaagagggaa cccaagatgg tccaggaaat 
1620 

agctgctcag -ttgctcatgg aaaagcatct ccatgcagaa ctgcgtatgg ttgctgccat 
1680 * 

ggtgctct-tt gagactaaac tccccgtggg tctagcagct agcatttcca cagccttgat 
1740 

caaagaaaag aacctgcagg tcgttagctt tgtctactct tacatgaagg ccatggccaa 
1800 

gaccacatcc cctgaccacg tttctgttgc tgcagcatgt aatgttgcct tgaggttcct 
1860 

caaccccaaa ttaggcagac tgaacttccg ctacagccga gccttccatg tggataccta 
1920 

taacaatgcc tggatgatgg gtgctgccgc cagtgccgtc ttaattaacg acgctgcaac 
1980 

cgtgttacca agaatgatta tggccaaagc ccgtacttac atggccggag cttatgttga 
2040 

tgcttttgag gttggagtga ggactgaggg aatccaggag gctcttttga aaagacgaca 
2100 

tgaaaattct gagaatgcag acaggatcac caagattaaa caagccatga gagctctttc 
2160 

tgagtggagg gctaatcctt cgagccaggc cctggcctct atgtatgtga aggtcttcgg 
2220 

acaagaaa-tt gcatttgcca acattgacaa atccaaggtt gaccagctta tccagtttgc 
2280 

cagtggacct ttgagaaacg tattcagaga tgctgtgaat tctgtgctgt ctggttatgc 
2340 
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aacacatttt gctaaaccaa tgctgctcgg tgagctccgt ctcatccttc ccaccactgt 
2400 

tgggttgccc atggagatca gcctcattac atccgctgtg actgctgcat ctgttgacgt 
2460 

ccaagccact gtgtcaccac ctctgcctgt caactaccga gtttcccagc ttctggagtc 
2520 

cgatatccaa ctgagggcta cagttgctce aagtcttgcc atgcagacct atgcattcat 
2580 

gggtgtgaac accgccttaa tccaggctgc agtgatgaca aaagccaaag tttacacagc 
2640 

tgttcctgca cagataaaag caaggattga cattgttaag ggcaacttga aggttgagtt 
2700 

cctgtctctc cagggcatta acacaattgc atctgcacat gcggagacgg ttgccattgc 
2760 

aagaaatgtg gaagacctcc cagccgcaag aagcacacca ctgatctcat ctgaaactgc 
2820 

atcacaactt tcaaaggcct ctctcaactc aaagatctcc aggatggcat cctctgtgac 
2880 

tggtggcatg tctgcgtcat ctgaaatcat tcctgctgac ctgccaagta agattgggag 
2940 

gaaaatgaaa ctccctaaaa cctacaggaa gaaaatccgt gcttcaagca gaatgctagg 
3000 

attcaaggcc tacgctgaga ttgaatctca caatgccgcc tacatcagag actgccctct 
3060 ..... 

ctacgctctg atcggaaagc atgctgcttc tgttaggatt gctccagctt ctggaccagt 
3120 

cattgagaag attgaagttg agattcaggt cggagataaa gcagcagaaa atatgattaa 
3180 

agcgattgac atgagcgaag aggaggaagc tcttgaggat aagaatgtcc tcttgaaaat 
3240 

caagaaaata ctggcacctg gtctcaagaa caccacatca tcttcctcca gctcctccag 
3300 

ctcctcttca tccagctcta gctccaacaa gtcttcttca tccagttccc gctccagcag 
3360 

ctcccagtca tccagctctc gttcccatag gtctcgctcc agaaagtccc agtctagcag 
3420 

ctctcagtca agccgctctc cctcaagctc ttcctcctct tcctcctctt catcatccag 
3480 . 

atcttcttcc aggtcatctt ccagatcatc ttccagatct tcttctaggt cctcctctcg 
3540 

ctccagaact aagatggctg acattgttgc tcctattatc acgacgtcca ccagagtgag 
3600 

cagttcctcc agtcgatcag cctctaacag ctcctccagc agtgcttcat acttgctcag 
3660' 

ctcatctaaa agaagaagca gaagcagaag cagcagcagc agtagcagca gcagcagcag 
3720 

cagcagcagt agcagcagca gcagcagcag cagtagcaag aacagcaagc gcagcaagag 
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3780 

cagcaacagc aagtcatcaa gctctaggtc 
3840 

actgcttgcc ttgaagttca gaaagaacca 
3900 

cggcagcagt cacagcagtg cccgcagctt 
3960 

cgctaacaca ctcactcctg ccatgtccat 
4020 

ggtccaggga taccagctag cagct-tacct 
• 4080 

ttttgccaga gtcgctgaga aggacaactg 
4140 

•ttcgcacaag ctgatggcca agactgcctg 
4200 

gat.tgt.agct gaaactggtc ttttgggtca 
4260 

ggacaaactg ccaggaagca taaagcacta 
4320 

tattgctcaa gaatatggag taaactacgc 
4380 

actgactgta gctgttgcta ctgagacaag 
4440 

aatcgtttac aagcg-tgggg tgtgtctacc 
4500 

cgagctgcaa gcgacccggg acaactgggc 
4560 

taacgcagtt gaatgctccc tcatcaacaa 
4620 

tagagatgag ctgccacact cgtgctacca 
4680 

caaattcatg gttctgctga agaaagacca 
4740 

ga-tttcagac atcgatgtgg acatgtatcg 
4800 

cggagttgaa atccctaaca gcaacctgcc 
4860 

aagacagtca aatgaaggca ttactctcaa 
4920 

ccttggcttc aacgagctga gggttaaagt 
4980 

tgcctgtgga acggcaagcg gaaatgtcgg 
5040 

gaccaaggat gccatcagct acgcccactc 
5100 

tccctccgag tgttccatca agcaggaatc 
5160 



ctctcggcgc agtgctcagt ctaagcaaca 
cgtccacagg catgccatct ccacacagcg 
cgattccatc tacaataagg ccaagtacct 
tgcaatccgt gccgtgagag tcgaccacaa 
ggacaaacag accaatagac tgcagttgat 
gagaatctgt gccgacattg tgcagctgag 
gggtgctgaa tgcaagcaat actccaccat 
tgagcccgca gcccgcttga agctgacctg 
cgcaaagagg gcgttgaaat ccattgtccc 
aaaggccaag aatcctcgta atcaaatcaa 
catgaatatt gtgctgaaca caccaaaggc 
tgttgcttta ccaattggaa acactgctgc 
tgacaagatg tcctatttgg ttaccaaagc 
cacactgacc acattcaaca acaggaaagc 
ggtcttggct caggattgca caccagaact 
aatacaggat cagaaccaga tcaatgttaa 
gaagaacaac gccattgcgg tgatggttaa 
atacctgcat ccatcaggta acatacatat 
tgcacccagc catggtcttc aggaggtctt 
tgcagactgg atgaaaggaa agacttgtgg 
agacgagtac cgcacaccca gtgaacaggt 
ctgggttctg tcttcaaaca cctgccgtga 
tgtgaagctg gagaagcggg tgatctttga 
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aggtgtggag tccaaatgct actctgttga gcccgtgctg cagtgcctgc ccggctgtat 
5220 

cccagtgaga accactaccg tcaacgttgg ctttcactgc ctgcccagtg acacaactgt 
52 80 

ggaccgttct ggtctgagca gcttctttga gaagagcatc gacctgaggg atactgcaga 
5340 

agcccacctg gcctgtcgct gcactcctca gtgtgcttaa tctcattgcc ttcggtcaca 
54 00 

tgacattttg ttttctgttt taggcaggtg ttgttaatta gctttggctc aacttgtaaa 
5460 

cttaaataaa ttggaaaagc atgtgaagca aaaaaaaaaa aaaaaaaaaa a 
5511 

<210> 2 
<211> 1788 
<212> PRT 

<213> Oreochromis aureus 
<400> 2 

Met Arg Val Leu Val Leu Ala Leu Ala Val Ala Leu Ala Val Gly Asp 
15 10 15 

Gin Ser Asn Leu Ala Pro Gly Phe Ala Ser Val Lys Thr Tyr Met Tyr 
20 25 30 

Lys Tyr Glu Ala Val Leu Met Gly Gly Leu. Pro Glu Glu Gly Leu Ala 
35 40 45 

Arg Ala Gly Val Lys He Arg Gly Lys Val Leu He Ser Ala Thr Ser 
50 55 60 

Ala Asn Asp Tyr He Leu Lys Leu Val Asp Pro Gin Leu Leu Glu Tyr 
65 70 75 80 

Ser Gly He Trp Pro Lys Asp Pro Phe His Pro Ala Thr Lys Leu Thr 
85 90 95 

Thr Ala Leu Ala Thr Gin Leu Ser Thr Pro He Lys Phe Glu Tyr Thr 
100 . 105 110 

Asn Gly Val Val Gly Arg Leu Ala Ala Pro Pro Gly Val Ser Thr Thr 
115 120 125 

Val Leu Asn He Tyr Arg Gly He He Asn Leu Leu Gin Leu Asn Val 
130 135 140 

Lys Lys Thr Gin Asn Val Tyr Glu Met Gin Glu Ser Gly Ala His Gly 
145 150 155 160 

Val Cys Lys Thr Asn Tyr Val He Arg Glu Asp Ala Arg Ala Glu Arg 
165 170 175 
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lie His Leu Thr Lys Thr Lys Asp Leu Asn His Cys Gin Glu Lys lie 
180 185 190 

Met Lys Ala lie Gly Leu Glu His Val Glu Lys Cys His Asp Cys Glu 
195 200 205 

Ala Arg Gly Lys Ser Leu Lys Gly Thr Ala Ser Tyr Asn Tyr lie Met 
210 215 220 

Lys Pro Ala Pro Ser Gly Ser Leu lie Met Glu Ala Val Ala Arg Glu 
225 230 235 240 

Val He Glu Phe Ser Pro Phe Asn He Leu Asn Gly Ala Ala Gin Met 
245 250 255 

Glu Ser Lys Gin He Leu Thr Phe Leu Asp He Glu Asn Thr Pro Val 
260 265 270 

Asp His Ala Arg Tyr Thr Tyr Val His Arg Gly Ser Leu Gin Tyr Glu 
275 280 285 

His Gly Ser Glu He Leu Gin Thr Pro He His Leu Leu Arg Val Thr 
290 295 300 

His Ala Glu Ala Gin He Val Ser Thr Leu Asn His Leu Val Ala Ser 
305 310 315 320 

Asn Val Ala Lys Val His Glu Asp Ala Pro Leu Lys Phe Val Glu Leu 
325 330 335 

He Gin Val Met Arg Val Ala Arg Phe Glu Thr He Glu Ser Leu Trp 
340 345 350 

Ala Gin Phe Lys Ser Arg Pro Asp His Arg Tyr Trp Leu Leu Asn Ala 
355 360 365 

Val Pro His He Arg Thr His Ala Ala Leu Lys Phe Leu He Glu Lys 
370 ~ 375 380 

Leu Leu Ala Asn Glu Leu. Ser Glu Thr Glu Ala Ala Met Ala Leu Leu 
385 390 395 • 400 

Glu Cys Leu His Ser Val Thr Ala Asp Gin Lys Thr He Glu Leu Val 
405 410 415 

Arg Ser Leu Ala Glu Asn His Arg Val Lys Arg Asn Ala Val Leu Asn 
420 425 430 

Glu He Val Met Leu Gly Trp Gly Thr Val He Ser Arg Phe Cys Lys 
435 440 445 

Ala Gin Pro Ser Cys Ser Ser Asp Leu Val Thr Pro Val His Arg Gin 
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450 



455 



460 



Val Ala Glu Ala Val Glu Thr Gly Asp lie Asp Gin Leu Thr Val Thr 
465 470 475 480 



Leu Lys Cys Leu Asp Asn Ala Gly His Pro Ala Ser lie Lys Thr lie 
485 ~ 490 495 



Met Lys Phe Leu Pro Gly Phe Gly Ser Ala Ala Ala Arg Val Pro Leu 
500 505 510 



Lys Val Gin Val Asp Ala Val Leu Ala Leu Arg Arg He Ala Lys Arg 
515 520 525 



Glu Pro Lys Met Val Gin Glu He Ala Ala Gin Leu Leu Met Glu Lys 
530 535 540 



His Leu His Ala Glu Leu Arg Met Val Ala Ala Met Val Leu Phe Glu 
545 550 ~ 555 560 



Thr Lys Leu Pro Val Gly Leu Ala Ala Ser He Ser Thr Ala Leu He 
565 ~ 570 575 



s Glu Lys Asn Leu Gin Val Val Ser Phe Val Tyr Ser Tyr Met Lys 
580 585 590 



Ala Met Ala Lys Thr Thr Ser Pro Asp His Val Ser Val Ala Ala Ala 
595 600 605 



Cys Asn Val Ala Leu Arg Phe Leu Asn Pro Lys Leu Gly Arg Leu Asn 
610 615 620 



Phe Arg Tyr Ser Arg Ala Phe His Val Asp Thr Tyr Asn Asn Ala Trp 
625 630 635 640 



Met Met Gly Ala Ala Ala Ser Ala Val Leu He Asn Asp Ala Ala Thr 
645 650 655 



Val Leu Pro Arg Met He Met Ala Lys Ala Arg Thr Tyr Met Ala Gly 
660 665 670 



Ala Tyr Val Asp Ala Phe Glu Val Gly Val Arg Thr Glu Gly He Gin 
675 680 685 



Glu Ala Leu Leu Lys Arg Arg His Glu Asn Ser Glu Asn Ala Asp Arg 



He Thr Lys He Lys Gin Ala Met Arg Ala Leu Ser Glu Trp Arg Ala 
705 710 715 720 

Asn Pro Ser Ser Gin Ala Leu Ala Ser Met Tyr Val Lys Val Phe Gly 



690 



695 



700 



725 



730 



735 
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Gin Glu lie Ala Phe Ala Asn He Asp Lys Ser Lys Val Asp Gin Leu 
740 745 750 

He Gin Phe Ala Ser Gly Pro Leu Arg Asn Val Phe Arg Asp Ala Val 
755 760 765 

Asn Sex Val Leu Ser Gly Tyr A*a Thr His Phe Ala Lys Pro Met Leu 
770 775 .780 

Leu Gly Glu Leu Arg Leu lie Leu Pro Thr Thr Val Gly Leu Pro Met 
785 790 795 800 

Glu He Ser Leu He Thr Ser Ala Val Thr Ala Ala Ser Val Asp Val 
805 . 810 815 

Gin Ala Thr Val Ser Pro Pro Leu Pro Val Asn Tyr Arg Val Ser Gin 
820 825 830 

Leu Leu Glu Ser Asp He Gin Leu Arg Ala Thr Val Ala Pro Ser Leu 
835 840 845 

Ala Met Gin Thr Tyr Ala Phe Met Gly Val Asn Thr Ala Leu He Gin 
850 855 860 

Ala Ala Val Met Thr Lys Ala Lys Val Tyr Thr Ala Val Pro Ala Gin 
865 870 875 880 

He Lys Ala Arg He Asp He Val Lys Gly Asn Leu Lys Val Glu Phe 
885 890 895 

Leu Ser Leu Gin Gly He Asn Thr He Ala Ser Ala His Ala Glu Thr 
900 905 910 

Val Ala He Ala Arg Asn Val Glu Asp Leu Pro Ala Ala Arg Ser Thr 
915 920 925 

Pro Leu He Ser Ser Glu Thr Ala Ser Gin Leu Ser Lys Ala Ser Leu 
930 935 940 

Asn Ser Lys He Ser Arg Met Ala Ser Ser Val Thr Gly Gly Met Ser 
945 950 955 960 

Ala Ser Ser Glu He He Pro Ala Asp Leu Pro Ser Lys He Gly Arg 
965 970 ~ 975 

Lys Met Lys Leu Pro Lys Thr Tyr Arg Lys Lys He Arg Ala Ser Ser 
980 985 990 

Arg Met Leu Gly Phe Lys Ala Tyr Ala Glu He Glu Ser His Asn Ala 
995 1000 1005 

Ala Tyr He Arg Asp Cys Pro Leu Tyr Ala Leu He Gly Lys His 
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1010 1015 1020 

Ala Ala Ser Val Arg lie Ala Pro Ala Ser Gly Pro Val lie Glu 

1025 1030 1035 

Lys lie Glu Val Glu lie Gin Val Gly Asp Lys Ala Ala Glu Asn 

1040 1045 . 1050 

Met lie Lys Ala lie Asp Met Ser Glu Glu Glu Glu Ala Leu Glu 

1055 * 1060 1065 

Asp Lys Asn Val Leu Leu Lys lie Lys Lys lie Leu Ala Pro Gly 

1070 1075 1080 

Leu Lys Asn Thr Thr Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser 

1085 1090 1095 

Ser Ser Ser Ser Ser Ser Asn Lys Ser Ser Ser Ser Ser Ser Arg 

1100 1105 1110 

Ser Ser Ser Ser Gin Ser Ser Ser Ser Arg Ser His Arg Ser Arg 

1115 1120 1125 

Ser Arg Lys Ser Gin Ser Ser Ser Ser Gin Ser Ser Arg Ser .Pro 

1130 1135 1140 

Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser. Ser Arg Ser Ser 

1145 1150 1155 

Ser Arg Ser Ser Ser Arg Ser Ser Ser Arg Ser Ser Ser Arg Ser 

1160 1165 " 1170 

Ser Ser Arg Ser Arg Thr Lys Met Ala Asp lie Val Ala Pro lie 

1175 1180 1185 

He Thr Thr Ser Thr Arg Val Ser Ser Ser Ser Ser Arg Ser Ala 

1190 1195 1200 

Ser Asn* Ser Ser Ser Ser Ser Ala Ser Tyr Leu Leu Ser Ser Ser 

1205 1210 1215 



Lys Arg Arg Ser Arg Ser Arg 
1220 1225 



Ser Ser Ser Ser Ser Ser Ser 
1235 1240 



Lys Asn Ser Lys Arg Ser Lys 
1250 1255 



Ser Arg Ser Ser Arg Arg 
1265 



Ser Ser Ser Ser Ser Ser Ser Ser 
1230 



Ser Ser Ser Ser Ser Ser Ser Ser 
1245 



Ser Ser Asn Ser Lys Ser Ser Ser 
1260 



Leu 



Ser Ala Gin Ser Lys Gin Gin Leu 
1270 1275 
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Ala Leu Lys Phe Arg Lys Asn His Val His Arg His Ala lie Ser 
1280 1285 1290 

Thr Gin Arg Gly Ser Ser His Ser Ser Ala Arg Ser Phe Asp Ser 
1295 1300 1305 

lie Tyr Asn Lys Ala Lys Tyr Leu Ala Asn Thr Leu Thr Pro Ala 
1310 1315 1320 

Met Ser lie Ala lie Arg Ala Val Arg Val Asp His Lys Val Gin 
1325 1330 1335 

Gly Tyr Gin Leu Ala Ala Tyr Leu Asp Lys Gin Thr Asn Arg Leu 
1340 1345 1350 

Gin Leu lie Phe Ala Arg Val Ala Glu Lys Asp Asn Trp Arg He 
1355 1360 • 1365 

Cys Ala Asp He Val Gin Leu Ser Ser His Lys Leu Met Ala Lys 
1370 1375 1380 

Thr Ala Trp Gly Ala Glu Cys Lys Gin Tyr Ser Thr Met He Val 
1385 1390 1395 

Ala Glu Thr Gly Leu Leu Gly His Glu Pro Ala Ala Arg Leu Lys 
1400 1405 1410 

Leu Thr Trp Asp Lys Leu Pro Gly Ser He Lys His Tyr Ala Lys 
1415 1420 1425 

Arg Ala Leu Lys Ser He Val Pro He Ala Gin Glu Tyr Gly Val 
1430 1435 1440 

Asn Tyr Ala Lys Ala Lys Asn Pro Arg Asn Gin He Lys Leu Thr 
1445 1450 1455 

Val Ala Val Ala Thr Glu Thr Ser Met Asn He Val Leu Asn Thr 
1460 1465 1470 

Pro Lys Ala He Val Tyr Lys Arg Gly Val Cys Leu Pro Val Ala 
1475 1480 1485 

Leu Pro He Gly Asn Thr Ala Ala Glu Leu Gin Ala Thr Arg Asp 
1490 14'95 1500 

Asn Trp Ala Asp Lys Met Ser Tyr Leu Val Thr Lys Ala Asn Ala 
1505 1510 1515 

Val Glu Cys Ser Leu He Asn Asn Thr Leu Thr Thr Phe Asn Asn 
1520 1525 1530 

Arg Lys Ala Arg Asp Glu Leu Pro His Ser Cys Tyr Gin Val Leu 
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1535 



1540 



1545 



Ala 



Gin Asp Cys Thr Pro Glu 
1550 1555 



Leu Lys Phe Met Val 
1560 



Leu Leu Lys 



Lys Asp Gin lie Gin Asp Gin Asn Gin lie Asn Val Lys lie Ser 
1565 1570 1575 



Asp lie Asp Val Asp Met Tyr Arg Lys Asn Asn Ala lie Ala Val 
1580 1585 1590 



Met Val Asn Gly Val Glu lie Pro Asn Ser Asn Leu Pro Tyr Leu 
1595 1600 1605 



His Pro Ser Gly Asn lie His lie Arg Gin Ser Asn Glu Gly lie 
1610 1615 1620 



Thr Leu Asn Ala Pro Ser His Gly Leu Gin Glu Val Phe Leu Gly 
1625 1630 * 1635 



Phe Asn Glu Leu Arg Val Lys Val Ala Asp Trp Met Lys Gly Lys 
1640 1645 1650 



Thr Cys Gly Ala Cys Gly Thr Ala Ser Gly Asn Val Gly Asp Glu 
1655 1660 1665 



Tyr Arg Thr Pro Ser Glu Gin Val Thr Lys Asp Ala lie Ser Tyr 
1670 1675 1680 



Ala His Ser Trp Val Leu Ser Ser Asn Thr Cys Arg Asp Pro Ser 
1685 1690 1695 



Glu Cys Ser lie Lys Gin Glu Ser Val Lys Leu Glu Lys Arg Val 
1700 1705 1710 



He Phe Glu Gly Val Glu Ser Lys Cys Tyr Ser Val Glu Pro Val 
1715 1720 1725 



Leu Gin Cys Leu Pro Gly Cys He Pro Val Arg Thr Thr Thr Val 
1730 1735 1740 



Asn Val Gly Phe His Cys Leu Pro Ser Asp Thr Thr Val Asp 
1745 1750 1755 



Ser Gly Leu Ser Ser Phe Phe Glu Lys Ser He Asp Leu Arg Asp 
1760 1765 1770 



Thr Ala Glu Ala His Leu Ala Cys Arg Cys Thr Pro Gin Cys Ala 
1775 1780 ~ 1785 



<210> 3 
<211> 1782 
<212> PRT 
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<213> Bombyx mori 
<400> 3 

Met Lys Leu Phe Val Leu Ala Ala lie lie Ala Ala Val Ser Ser Asp 
15 10 15 

Arg Phe Ser Ser Gin Ser Gin Ser Thr Gly Gly Gin Thr Tyr Pro Ser 
20 25 30 

Pro Trp Gin Val Gly Lys Gin Tyr Arg Tyr Glu Val Thr Ser Arg Thr 
35 40 45 

Leu Ala His Leu Gin Glu Gly Pro Ser Ser Gly Ser Ala Phe Lys Ala 
50 55 60 

Gin Phe Thr lie Arg Val Lys Ser Pro Gly Arg Leu Gin Ala Lys Leu 
65 70 75 . 80 

Glu Asn Pro Gin His Gly Asn Phe Asn Glu Gin Leu Pro Asp Pro Arg 
85 90 95 

Glu Leu Pro Val Asp Leu Lys Tyr Gin Pro Thr Pro Asn He Asp Lys 
100 105 110 

Val Phe Glu He Glu He Asp Gly Gly Arg He Val Ser Leu Asp Phe 
115 120 * 125 

Pro Thr Ser Val Pro Val Pro Gin Glu Asn Leu He Lys Gly Leu He 
130 135 140 

Ser Ala Leu Gin Leu Asp Thr Ser Ala His Arg Val He His Asp Ser 
145 150 155 160 

Gin Asn Asn Tyr Asp Arg Glu Gin Gin Gin Gly Leu Phe Arg Lys Met 
165 170 175 

Glu Thr Asp Val Thr Gly Asp Cys Glu Thr Leu Tyr Thr Val Ser Pro 
180 185 190 

Val Ala Ser Glu Trp Arg Arg Glu Leu Pro Lys Phe Ala Asn Glu Gin 
195 200 205 

Asp Pro Val Glu Val Thr Lys Ser Thr Asn Tyr Gly His Cys His His 
210 215 220 

Arg Val Ala Tyr His Phe Gly Val Pro Val Gly Ala Glu Trp Thr Gly 
225 230 235 240 

Thr Ala His Lys Thr Gin Glu Gin Gin Leu He Gly Arg Ala Thr Tyr 
245 250 255 

Ser Arg He Leu Thr Gly Lys Glu Gly Pro He Tyr Lys Ala Glu Thr 
260 265 270 
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Thr Ser Thr Val His Val His Pro His Leu Tyr Gly Lys Gin Lys Ala 
275 280 285 

Glu Val Tyr Ser His Val His Met Glu Leu lie Ser Val Asp Gin Asp 
290 295 300 

Ser Gly Ala Glu Trp Pro Arg Ala Gly Ala Met Arg Pro Ala Gin Ser 
305 310 315 320 

lie Leu Tyr Ser Leu Ser Thr Lys Gin Met Thr Lys His Tyr Glu Ser 
325 330 335 

Ser Ser Ser Ser Ser Ser Ser Glu Ser His Glu Phe Asn Phe Pro Glu 
340 345 350 

Gin His Glu His Pro His Gin Ser Asn Gin Arg Ser Arg Arg Ser Tyr 
i 355 360 365 

Met Arg Ser Lys Leu Val Thr Val His Lys Val Leu Lys Lys Arg Asn 
370 375 380 

• 

Ser Glu Ser Ser Ser Gly Ser Ser Ser Ser Ser Ala Asp Ser Ser Ser 
385 390 395 400 

Thr Tyr He Asn Asp Asp He Pro Asp He Asp Glu Pro Ala Tyr Ala 
405 410 415 

Ala Leu Tyr Met Ser Pro Gin Pro His Ala Asp Lys Lys Gin- Asn Ala 
420 425 430 

Met Asn Ala Gin Lys He Leu Gin Asp He Ala Gin Gin Leu Gin Asn 
435 440 445 



) 



Pro Asn Asn Met Pro Lys Ser Asp Phe Leu Ser Lys Phe Asn He Leu 
450 455 460 

Val Arg Leu He Ala Ser Met Ser Thr Glu Gin Leu Ser Gin Thr Ser 
465 470 475 480 

Arg Ser He Glu Thr Ala Lys Thr Ser Asn Asn He He Lys Ser Asp 
485 490 * 495 

Met Trp Met He Phe Arg Asp Gly Val Thr Gin Ala Gly Thr Leu Pro 
500 505 510 

Ala Phe Lys Gin He Gin Ser Trp He Glu Asn Lys Lys He Gin Glu 
515 520 525 

Glu Glu Ala Ala Gin Val Val Val Ala Leu Pro Arg Thr Leu Arg Tyr 
530 535 540 
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Pro Thr Lys Gin lie Met Thr Gin Phe Phe Asn Phe Ala Arg Ser Pxo 

555 560 

Ala Val Lys Asp Gin Met Phe Leu Asn Ser Ser Ala Leu Met Ala Ala 

570 575 

Thr Lys Leu lie Asn Leu G ly Gln val Asn Asn Tyr Thr Ala His Ser 
Tyr Tyr Pro Thr His Met Tyr Gly Arg Leu Thr His Lys His Asp Ala 



605 



Phe Val Leu Glu Glu Xle Leu Pro Thr Leu Ala Ala Asp Leu Lys Ala 

615 620 

Thr val Glu Tyr Lys Asp Ser Thr Lys Ala Gin Val Tyr He Gin Ala" 

635 640 



He Gly Asn Leu Gly His Arg Glu He Leu Lys Val Phe Ala Pro Tyr 

650 655 

Leu Glu Gly Lys Val Glu He Ser Thr Tyr Leu Arg Thr His He Val 

665 670 

L ys Asn Leu Lys Thr Leu Ala Lys Leu Arg Asp Arg His Val Arg Ala 

685 

val Leu Phe Ser He Leu Arg Asn Thr Ala Glu Pro Tyr Pro Val Arg 

695 700 y 

val Ala Ala He Gin Ser He Phe He. Ser His Pro Thr Gly Glu Met 

715 7 2o 

Met Gin Ala Met Ala Glu Met Thr His Asn Asp Pro Ser Val Glu Val 

730 735 

Arg Ala Val Leu Lys Ser Ala He Leu Ser Ala Ala Glu Leu Gin His 

745 750 

Pro Arg Asn Phe Tyr Leu Ser Arg Thr Ala n« *i » *i * 

755 7gg r A±a Gln Ala Ala Arg Tyr Leu 

7.65 

Val Thr Asn Glu Glu Phe Gly Tyr Gln His Ser Phe Lys Phe He Asp 

775 780 * 

Asp Ser Tyr Asp Glu Asp Asn Asp ll e 6 ly Thr Phe Val He Ser His 

795 800 

He Gly Ser Glu Asp Ser Leu Leu Pro Lys Asp Phe Lys He Val Thr 

810 815 

Asn Ser Lys Gly Gly Ala Trp Glu Arg Asn Thr He Glu Ala Ser Phe 

825 830 
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Ser Ser Ala Glu Arg Phe Leu Asp Tyr Leu Arg Asp Ser Val Phe Ala 
835 840 845 

Pr ° Pro Lys Phe Asp Ar 9 Ala HiB L y s Tyr Ser Ala Glu Lys He 
850 855 8 6o 



Ala Lys Leu Leu Asn He Lys Asn Asp Glu Glu Glu Pro Leu Glu Ala 
865 870 " 875 880 



Ser Phe Tyr Val Asp Phe Met Asn Asn Gin Arg Leu Phe Ser Phe Ser 
885 890 895 

Glu Ser Asp Leu Gin Gin Leu Ser Gin .Tyr He Ser Glu Tyr Met Lys 
900 905 9io 

Lys Val Glu Ser Gly Ala Glu Lys His Tyr Thr Lys Val Tyr Asn Gin 
915 920 925 

Asp Gin Val Ser He Met Phe Pro Val Ala Ser Gly Met Pro Phe He 
SJO 935 940 

Phe Lys Tyr Lys Glu Pro Ala Val He His Phe Gin Ser Lys Leu Lys 
345 950 955 960 

Gly Lys Phe Ser Phe Pro Ser Lys Asp Asn Lys Tyr Tyr Glu Ala Asn 
965 970 975 

Met He Lys Asp Val Gin Phe Thr Tyr Ala He Asn He Asp Gly Asn 
980 985 990 

Val Gly Phe Met Asp Thr Leu Ser Asn Gin Tyr Ser Ser Val Gly Val 
995 1000 1005 

Val A n?n LyS LeU Gln Phe Asn Ile Pro Phe ph e Gly He Glu 

iu - L0 1015 1020 

116 Q%k Ser Gly LSU 116 Lys Phe ^9 Val G1 « ^o Leu His Pro 
1025 1030 1035 

ASP 1040 ^ ^ Io45 TrP Pr ° Tyr SSr 

Ala Ser Gln Lys Lys Asp Ser Leu Val Ala lie Ser Gln Asp Pro 
1055 1060 1065 

Ala Tn™ LyS 116 Val G1U Ar9 **9 Ser Lys Val Phe Ser Val Asp 
1070 1075 1080 

Ser Lys Tyr Gly Gln Ser Thr His Ala Val He Tyr Ala Gln Gly 
1° 85 1090 1095 
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Tyr Thr Tyr Ser Ser Asp Trp Arg Asn Phe Gly Ala Lys Phe Thr 
1100 1105 1110 

Ser Arg Asp Tyr Phe Thr Asn Leu Ala Ser Leu Leu Thr Gin Glu 
1115 1120 1125 

Asp He Ala Leu Thr His Phe Asn Leu Lys His Leu Cys Lys Gin 
1130 1135 1140 

Ser Gin Ser Lys Ala Leu Thr He Thr Ala Tyr Tyr Asp Glu Tyr 
1145 1150 . 1155 

Tyr Asn Gin Gin Asn Ser Gly He Leu Thr Asp Ala Thr Asp Arg 
1160 1165 1170 

Asn Asp Leu Ser Pro Asn Ser Glu Thr Arg Arg Ala Glu Met Val 
1175 1180 1185 

Lys Leu Val Ser Ala Gly lie Asn Lys Ala Arg Val Arg Val Val 
1190 1195 1200 

Asp Leu Ser Ala Ser Phe Glu Gly Ser Gin Asp Gin Asn Tyr Val 
1205 1210 1215 

Leu Thr Gly Thr Trp Gly Asp Ser Pro Val Asp Ser Lys Val Gin 
1220 1225 1230 

Gly Met Leu Phe Ala Gly Thr Lys 7 Ser Ala Thr Gin Gly Asn Gin 
1235 1240 12-45 

Gin He Asn Ala Val Phe Ala Thr Thr Lys Pro Glu He His Ser 
1250 1255 1260 

Leu Ser Phe Ser Lys Pro Leu Gin Ser Asp Leu Arg Ala Pro Phe 
1265 1270 1275 

Gly Met His Phe Lys Tyr Gly Gin Ser Gly Glu He Arg Val Ser 
1280 1285 1290 

Gly Ser Phe Asp Arg Thr Lys Lys Tyr Thr Thr Glu Leu Glu Asn 
1295 1300 1305 

His Pro Leu Ala Lys Gin Cys Ser Gin Gin Thr Thr Leu Asn Asn 
1310 1315 1320 

Phe Tyr Gin Asp Ser Cys His Lys Ala He Val Met Ala His Ala 
1325 1330 1335 

Pro Asp His Val Glu Phe Ser Val Ser Phe Gin Asp Met Ser Pro 
1340 1345 1350 

Gin Tyr Arg Asn Phe Ser Tyr His Thr Tyr Arg Leu Tvr Glu Tyr 
1355 1360 1365 
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Leu Gly Tyr Trp Tyr Thr Glu Ala Asn Pro Leu Lys Leu Thr Gin 
1370 ~ 1375 1380 

Asn Gly Lys Met Asp Phe Lys lie Asp Phe Ser Tyr Phe Asp Axg 
1385 1390 1395 

Thr Tyr Thr Val Asp lie Ala Ser Pro Ser Gly Glu Ala Arg Met 
1400 1405 1410 

Arg Asp Met Pro He Ala Thr Met Ala Pro Gly Ala Leu Ser Phe 
1415 1420 1425 

Tyr Gin Pro Leu Lys Ala Tyr Glu Leu Val Ala Asn Tyr Phe Thr 
1430 1435 1440 

Gly His Gin Tyr Gin Pro Tyr Cys Ser He Asp Gly Thr Arg He 
1445 1450 1455 

His Thr Phe Ser Asn Axg Ser Tyr Glu Tyr Pro Leu Ser Arg Ser 
1460 1465 1470 

Trp His Val Val Met Gin Asp Glu Ser Thr Gin Arg Gly Asn • Trp 
1475 1480 1485 

His Glu Leu Ala He Leu Ser Arg Arg Gin Gin Arg Asp Gin .Gin 
1490 1495 1500 

Glu He Tyr He Ser Tyr Lys Ser Glu Ser Gly Gin Asp Leu Glu 
1505 1510 1515 

He Glu He Gin Pro Ala Ser Gly Asp Ser Ala Tyr Gin Val Lys 
1520 1525 1530 

Val Thr Thr Asn Thr Lys Lys He Thr Asp Asp Asp Leu Thr Met 
1535 1540 1545 

Tyr Trp Asp Asp Val Lys Glu Gin Pro Phe Leu Gin Tyr His Thr 
1550 1555 1560 

His Lys Asp Gly Val Leu Val He Asn lie Glu Asp Asp Arg lie 
1565 ^ 1570 1575 

Arg Ala He Tyr Asp Gly Gin Arg Phe Val Val Phe Thr Gin Asp 
1580 1585 1590 

Tyr Arg Asn Ser Thr Arg Gly He Cys Gly Arg Met Ser Gly Glu 
1595 1600 1605 

Gin Arg Asp Asp Tyr Leu Thr Pro Glu Gly Leu Val Asp Lys Pro 
1610 ~ 1615 1620 
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Glu Leu Tyr Ala Ala Ala Tyr Ser Leu Asn Glu Glu Asn Ser Asp 
1625 1630 1635 

Pro Lys Thr Gin Glu Leu Lys Ala Leu Ala Thr Gin Gin Ala Tyr 
1640 1645 1650 

Tyr Pro Glu Tyr Lys Tyr Thr Ser lie Leu Arg Ser Asp Pro Thr 
1655 1660 1665 

Trp Gin Glu Glu Ser Gin Ser Cys Gly Glu Asp Gin Trp Gin Ser 
1670 1675 1680 

Glu Thr Val Tyr Lys Ser Arg Ser Tyr Asp Lys His Lys Gly Ala 
1685 1690 ~ 1695 

Cys Glu Val Arg Gin Gin Val Gin Phe Tyr Glu Asn His Gly Asp 
1700 1705 1710 

lie Cys lie Thr Thr Ser Arg Val Pro Ser Cys Gin Ser His Cys 
1715 1720 1725 

Arg Ala Gly Asp Tyr Lys lie Gin His Val Gin Val Thr Cys Lys 
1730 1735 1740 

Ser Lys Leu Asp His Asp Phe Arg Met Tyr Lys Glu Gin lie Lys 
1745 1750 * 1755 

Lys Gly Gin Asn Pro Glu Val Ser Gly lie Pro Ser Val Lys Gin 
1760 1765 1770 

Phe Lys Val Pro Val Thr Cys Gin Pro 
1775 1780 

<210> 4 
<211> 1747 
<212> PRT 

<213> Lymantria dispar 
<400> 4 

Met Arg Leu Leu Leu lie Ser Ala Phe lie Ala Val Val Ser Ser Ser 
15 10 15 

Pro Leu Thr Glu Pro Gin Pro Val His Gin Gin Ser Pro Trp Gin Asn 
20 25 30 

Gly Lys Gin Tyr Leu Tyr Glu Val Asn Ser His Thr Leu Ser His Phe 
35 40 45 

Tyr Glu Gly Thr Ser Ser Gly Asn Ala Phe Lys Ala Asn Phe lie He 
50 55 60 

Arg Val Thr Ala Gin Gly Leu Leu Gin Ala Lys Leu Glu Glu Pro Arg 
65 70 75 80 
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Arg Ala Gin Phe His Gin Lys Leu Asp Asn Lys Met Gin lie Pro Ala 
85 90 95 

Asp Leu Lys Tyr Thr Asn Val Val Asn Leu Asp Gin Pro Phe Glu lie 
100 105 110 

Ser Phe Asp Gly Gly Arg lie Leu Ser Leu Arg Leu Pro Glu Val Leu 
115 120 125 

Ser Val Ala Asn Glu Asn Leu Leu Lys Gly Leu lie Ser Thr Leu Gin 
130 135 140 

Val Asp Leu Thr Asn Tyr Arg Leu Val Asn Arg Ser Gin Asp Ser Tyr 
145 150 155 160 

Asp Lys Asn Ser Gin Gin Gly Leu Phe Ser Lys Phe Glu Thr Asp Val 
165 170 175 

Thr Gly Asp Cys Glu Thr Val Tyr Ser Val Ser Pro Val Asn Ala Glu 
180 185 190 

Trp Arg Arg Glu Val Pro His Phe Ala Ser Asp Ser Ala Pro lie Gin 
195 200 205 

lie Thr Lys Ser Lys Asn Tyr Asn Arg Cys His Gin Cys lie lie Tyr 
210 215.- 220 

Asn Phe Gly Val Pro Arg Gly Ala Leu Trp Thr Gly He Ala His Gly 
225 230 * 235 240 

Asn Thr Glu Lys Gin Phe He Ser His Thr Thr Val Ser Arg He Leu 
245 250 255 

Val Gly His Gin Gly He Tyr Asn Thr Glu Thr Thr Ser Ser Val Asn 
260 265 270 

Val His Pro His He His Gly Arg Gin Lys Ala Glu Val His Ser Tyr 
275 280 285 

He Gin Met Arg Leu Lys Ser He Glu Glu Asn Pro Gly Thr Asn Trp 
290 ' 295 300 

Gin Lys Pro Glu Ala Thr Arg His Val Lys Ser Leu Leu His Ser Met 
305 310 315 320 

Leu Thr Lys Gin Val Gin Asn Ser Tyr Gin Ala Ser Ser Glu Ser Asn 
325 330 335 

Glu Glu Thr Glu Gly Ser Thr Tyr Thr Ala Gin Gin Pro Tyr Glu Ala 
340 345 350 

Tyr Asp Gly Cys Tyr Tyr Glu Ser Ser Ser Tyr Leu Asp Ser Ser Asn 
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355 360 365 

Phe Val Asn Asn Glu Gin Leu Lys Tyr Asn Val Pro Asp Tyr Ala Ala 
370 375 3B0 

lie Leu Leu His Thr Gin Pro His Val Asp Lys Lys Gin Asn Ala Met 
385 390 395 400 

Ser Ala Gin Lys Leu Leu Gin Asp Leu Ala Gin Gin Leu Gin Asn Pro 
405 410 415 

t 

Ser Thr Met Pro Gin Asn Glu Phe Leu Thr Lys Phe Asn lie Leu Val 
420 425 430 

Arg Leu lie Ser Thr Met Thr Thr Asp Gin Leu Ala Gin Phe Ser Arg 
435 440 445 

Gly He Glu Val Gly Lys Ala Ser Asn Lys He Ala Lys Val Asp Met 
450 455 460 

Trp Phe He Phe Arg Asp Ala Val He Gin Ala Gly Thr Gin Pro Ala 
465 470 475 480 

Phe Gin Leu He Glu Thr Trp He Lys Thr Lys Lys He Gin Gly Phe 
485 490 495 

j 

Leu Ala Ala Glu Val He Ser Ser Leu Ala Lys Thr Leu Arg His Leu 
500 505 510 

Thr Lys Asp Thr Met Lys Gin Phe Phe Glu Leu Ala Leu* Cys Pro Glu 
515 520 525 

Val Leu Glu Gin Lys Tyr Leu Asn Ser Ser Ala Leu He Ala Ala Ala 
530 535 540 

Glu Phe He Arg Leu Gly Ser He Asp Tyr Glu His Ser Tyr Pro Tyr 
545 550 ' 555 560 

Tyr Pro Pro Tyr Val His Gly Arg Phe Pro Leu Lys Asn Asp Arg Phe 
565 570 575 

He He Glu Asn He Leu Pro Arg Leu Ser Gin Leu Leu Lys Gin Ala 
580 585 590 

Val Glu Gin Glu Asp Tyr Gly Lys Thr Leu Val He Val Lys Ala He 
595 600 * 605 

Gly Thr Leu Gly His Arg Glu He Leu Lys Val Phe Thr Pro Tyr Leu 
610 615 620 

Glu Gly Gin He Lys Val Ser Thr Tyr Leu Arg Val Gin Met He Leu 
625 630 635 640 
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Ala Leu Lys Pro Leu Ala Glu Gin Lys Asp Arg Tyr Val Arq Ser Ala 
645 650 . 655 

Leu Phe Ser lie Leu Met Asn Thr Ala Glu Pro Tyr Glu Val Arg Val 
660 665 670 

Ala Ala Ala Met He Leu Phe Leu Asn Glu Pro Thr Thr Asp Met Leu 
675 680 685 

Arg Val Met Ala Gin Leu Thr Asn Asp Asp Pro Ser He His Val Arg 
690 695 700 

Ala Val Leu Lys Ser Ser He Glu Thr Ala Ala Thr Leu Glu Gly Pro 
705 710 715 * ?20 

Lys Tyr Trp His Leu Ala Lys Ala Ala Gin Ser Val Lys Glu Leu Val 
725 730 735 

Thr Ser Glu Asp Phe Gly Tyr Ala Tyr Ser Ala Ala Trp Phe Phe Ala 
740 745 750 

Lys Asn Phe Asp Ser Glu Glu Val Thr Arg Tyr Arg Leu Ala Asn Tyr 
755 760 765 

He Gly ser Asp Gly Ser Leu He Pro Asn Leu Phe Ser Leu Thr Trp 
770 775 78Q 

Asn Asn Arg Phe Tyr Gly Arg Gly Ala Glu Asn Thr Val Gly Phe Thr 
785 7 9° 795 800 

Ser Ser Asn Val Gin Asp He Phe Asp Tyr He Lys Gin Leu He Leu 
805 810 " 815 

Gin Pro Arg Lys Ser Thr Thr Glu His Gin Phe Ser Ala Asp Lys He 
820 825 830 

Ala Lys Leu Leu Asn He Lys Gin Asp Pro Leu Gin Pro He Glu Ser 
835 840 845 

Ser He Tyr Tyr Lys He Phe Asp Lys Glu Phe Phe Trp Pro Leu Asp 
850 855 860 

Gin Pro Asn He Lys Gin Leu Val Asn Asp Val' Phe Gly Phe Val Lys 
865 870 875 8 | 0 

Glu Leu Glu Asn Gly Val Gin Ser His Tyr Thr Lys Val Phe Tyr Ser 
885 890 895 

Lys Gin Val Ser Val He Phe Pro He Ala Thr Gly Glu Pro Phe Val 
900 905 910 

Phe Glu Tyr Lys Glu Pro Val Val Val His Leu Gin Thr Lys Leu Ser 
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915 920 925 

Gly Lys lie Asn Tyr Pro Pro Thr Ser Lys Asp He Ser Ser Asn He 
930 935 940 

Gin Thr Glu He Gin Phe Thr Phe Ala Arg Asn Met Glu Gly Ser Val 
945 950 955 * 960 

Gly Phe He Asp Thr Asn Thr Asn Gin Leu Ala Asn He Gly Val Val 
965 970 975 

Lys Lys Tyr Gin He Asn Leu Pro Val Lys He Asn Val He Gly Gin 
980 985 990 

Ser Gly Lys Phe Gin Val Lys Leu Glu Pro Leu His Thr Asp Gin Asp 
995 ~ 1000 1005 

Leu He Leu Leu His His Ser Val Trp Pro Tyr Ser Ala Tyr Gin 
1010 1015 1020 

Gin Thr Asn Thr Thr Thr Thr Pro Ser His Asp Leu Lys Thr Lys 
1025 1030 1035 

Leu He Lys Arg Leu Lys Lys Val Ala Glu Met Asn Lys Glu Leu 
1040 1045 1050 

Gly Gin Gin Phe Asn Leu "Leu Phe Lys Tyr His Gly Phe Ser Ser 
1055 1060 1065 

Ser Asn Thr Tyr Arg Asn Ala Gly Asp Phe Val Gin Asp Ala Leu 
1070 1075 1080 

Asp Phe Ser- Asp Phe Met Ser Leu Asn Asp Leu Ala Glu Thr His 

1085 1090 1095 

.* 

Tyr Glu Phe Thr Tyr Ser Gly Lys Gin Ser Lys Thr Lys Ala Val 

1100 1105 1110 

Thr Phe Thr Ala Ala Tyr Asp Val Ser His Asn Leu Asn Ser Thr 
1115 1120 1125 

Gly Lys Phe Gly Glu Ala His Arg Phe Ser Asp Val Thr Pro Asn 
1130 1135 1140 

Ser Ala Pro Arg Arg Glu Glu He Val Lys Arg Val Ser Ser Gly 
1145 1150 1155 

He Lys Thr Ala Thr Ala Arg Val He Asp Phe Ser Ala Ser Phe 
1160 1165 1170 

Glu Gly Leu Gin Lys Leu Glu Tyr Ala Val Thr Ala Ala Val Ala 
1175 1180 1185 
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Gly Ser Met Val Asp Leu Lys Thr Gin Phe Ala Val Phe Met Gly 
1190 1195 1200 

Ser Gin Ser Asp Asn Gly Gin lie Asn Ala Val Phe Lys Leu Gin 
1205 1210 1215 

Lys Pro Gin Met Ala Pro Leu Asp Phe His Lys Ala Leu Asn Ser 
1220 1225 1230 

Ala Val Lys Tyr Leu lie Glu Ala Asp Val Thr Tyr Gly Glu Asn 
1235 1240 1245 

Ser Asn lie Asn Phe Lys Gly His Thr Glu Arg Ser Gin Glu Tyr 
1250 1255 1260 

Ala Glu Gin Leu Lys Asn Ser Leu Trp Ala Asn Gin Cys Ala Gin 
1265 1270 1275 

Glu Asn Ala Gin Gin Asn Lys Phe Gin Leu Qly Cys His Asn Val 
1280 1285 1290 

Leu lie Glu Ser His Ala Pro Asp Arg Phe Lys Ala Ser lie Thr 
1295 1300 1305 

Tyr Lys His lie Pro Ala Ala His Thr Ala Leu Leu Asp Ser Tyr 
1310 1315 1320 

lie Gin Gly Leu Trp Ser Lys Gly Phe Glu Tyr Asn Pro Ser Lys 
1325 1330 1335 

Arg Leu Pro Val Gly Gin He Glu Leu Glu Ala Asn Ala Ser Tyr 
1340 * 1345 1350 

Val Asp Gin Thr Ala Asn Val Ala Trp Thr Trp Trp Asn Gly Gin 
1355 1360 1365 

Val Arg Phe Asn Asn Leu Pro Asn Thr Tyr He Thr Pro Ala Leu 
1370 1375 1380 

Thr Thr Ala Tyr Gin Pro He Gly He Glu Asp Ser Trp Thr His 
1385 1390 1395 

Phe Ala Asn Ser Tyr Ser Tyr His Gin Tyr Glu Pro Phe Cys Thr 
1400 1405 " 1410 

Val Asp Gly Thr Lys Val Lys Thr Phe Ser Asn Arg Asp Tyr Asn 
1415 1420 1425 

Val Thr Leu Pro Glu He Trp Thr Val Leu Met His Ala Gin Thr 
1430 1435 1440 

Asn Trp Glu Glu Leu Val Val Leu Ala Lys Arg Pro Asn Glu Ala 
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1445 1450 1455 



Lys Ala Lys Arg Glu He Gly Lys He Gly Lys Leu Asp Leu Tyr 
1460 1465 1470 



He Ser His Lys Thr Ala Thr Gly Lys His Leu Glu Val Asn He 
1475 1480 1485 

Pro Tyr Ser Ala Ala Asn Asn Lys Ala Asn Val Lys Val Glu Thr 
1490 1495 1500 

Asn Ala Gin Leu Val Ala Asp Gly Asp Leu Thr Thr Tyr Trp Asp 
1505 1510 1515 

Asp Val Ala Glu Thr Pro Leu Leu Gin Tyr Ser Asn His Pro Asp 
1520 1525 1530 

Arg Val Leu Leu Leu His Leu Ser Asp Gly Leu His Leu Leu Phe 
1535 1540 ~ 1545 

Asp Gly Lys Arg Gly He Phe Thr Thr Ser Gin Tyr Arg Asn He 
1550 1555 1560 

Thr Arg Gly He Cys Gly Gin Asn Ser Gly Asp Pro Leu Asp Asp 
1565 1570 1575 

Tyr Lys Thr Pro Leu Gly He Val Asp His Ser Gin His Phe Gly 
. 1580 1585 1590 

Ala Ala Phe Thr Leu Asp Leu Glu Lys Thr Asn Ser Gin He Gin 
1595 1600 1605 

Gin Trp Lys Lys He Ala Gin Glu Thr Ala Tyr Gin Pro Lys Leu 
1610 1615 1620 

Thr His Thr Val He Leu Arg Phe Asp Glu Glu Trp Lys He Ala 
1625 1630 1635 

Gly Glu Gin Lys Gly Leu Glu Trp Gly Ser Gin Lys Val Tyr Arg 
1640 1645 1650 

Ser Arg Ser Tyr Gin Lys Gin Arg Gly Pro Cys Gin Val Gin Asn 
1655 1660 1665 

Gin Val Gin Tyr His Glu Asn His Gly Glu He Cys He Thr Thr 
1670 1675 1680 

Thr Pro He Ser Ala Cys Gin Ser His Cys His Ser Ser Asn Tyr 
1685 1690 1695 

Gin Val Gin Ala Val Gin Ala Val Cys Lys Gly Lys Lys Asp Pro 
1700 1705 1710 
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Glu Phe Arg Met Tyr Lys Asp Gin lie His Gin Gly Gin Asn Pro 
1715 1720 1725 

Gin Val Thr Gly Val Pro Lys Val Glu Gin Tyr Arg Val Pro Thr 
1730 1735 1740 

Thr Cys Thr Glu 
1745 

<210> 5 

<211> 1872 

<212> PRT 

<213> Athalia rosae 

<400> 5 

Met Trp Ser Pro Leu Leu Leu Cys Leu Leu Val Gly lie Ala Ser Ala 
15 10 15 

Asp Gin His Ala Trp Lys Thr Gly Gin Glu Tyr Thr Tyr Gin Val Arg 
20 25 30 

Gly Arg Thr Leu Ala Ala Leu His Gin Val Ala Asp Gin Tyr Thr Gly 
35 40 45 

He Ala Leu Lys Ala Gin Leu Lys Cys Gin Pro Lys Gly Ser Asp Ala 
50 55 60 

Leu Ser Cys Asn He Gin Arg Pro Gin Val Ala Glu He His Ala Gin 
65 70 75 80 

Leu Pro Gly Gly Trp Asp Ser Pro Leu Pro Glu Lys Lys Thr Asn Tyr 
85 90 95 

Gin Lys Phe Glu Leu Ser Glu Lys Pro Phe Glu lie Lys Phe Lys Asn 
100 105 HO 

Gly Val He Asp Asp Leu Val Val Glu Lys Ser Leu Pro Thr Trp Gin 
115 120 125 

Val Asn He He Lys Ser He Ala Ser Gin Leu Gin Val Asp Thr Gin 
130 135 140 

Gly Glu Asn Ala Met Lys Ser Arg Tyr Asn Gin Glu Pro Glu Gly Asp 
14 5 150 155 160 

Gin Ala Tyr Ala Thr Tyr Lys Ala Met Glu Asp Thr Val Thr Gly Glu 

170 175 

Cys Glu Val Leu Tyr Asp He Ser Pro Leu Pro Glu Tyr Val Leu Gin 
180 185 190 

Thr Lys Pro Glu Leu Ala Pro Val Pro Gin Leu Lys Gly Ser Gly Gin 
195 200 -205 
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lie lie Asp lie Val Lys Thr Ser Asn Phe Ser Asn Cys Glu Gin Arg 
210 215 220 

Met Gly Tyr His Phe Gly lie Thr Gly Glu Thr Asp Trp Glu Ala Glv 
225 230 235 240 

Ser Asn Ser Met Gly Asp Phe Leu Ala Lys Ser Ser Val Ser Arg Val 
245 250 255 

Val lie Ser Gly Ser Leu Asp Arg Tyr Thr lie Gin Ser Ser Val Thr 
260 265 270 

Thr Asn Lys lie Val Val Ser Pro Asn Leu Lys Tyr Ser Gin Lys Glv 
275 280 " 285 

Met Val Val Ser Arg Leu Asn lie Thr Leu Asp Ser Val Asn Ala Ala 
290 295 300 

Ser Gly Ser Pro Arg Ser Pro Ser Glu Pro Glu Ser Thr Gly Asn Leu 
305 310 315 • ■ 320 

Val Tyr Ser Tyr Asn Ser Pro Phe Glu Ala Asn Asn Lys Arg Arg Pro 
325 330 • 335 

His Asn Asn Asn Asp Asp Asp Ser Ser Ser Ser Ser Ser Ser- Ser Ser 
340 345 350 

Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Glu 
355 360 365 

Glu Asp Gin Gin Arg Gly Asn Ser Glu Asn Lys Asn Asn Asn Gin His 
370 375 380 

Gly His Arg Gin Ala Arg Ala Ala Asn Gin Arg Gly Gin Gly Asn Gin 
385 390 395 400 

Asp Ser Asp Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser. Ser Ser Ser 
405 410 415 

Ser Ser Asp Ser Ser Ser Ser Ser Ser Ser Glu Ser Asp Ser Leu Ser 
420 425 430 

Ser Ser Glu Glu Tyr Trp Gin Ser Arg Pro Thr Leu Thr Asp Ala Pro 
435 440 445 

Glu Ala Pro Met Leu Pro Leu Phe He Gly Tyr Lys Gly Ser Ala Ala 
450 455 460 

Gin Gin Ser Ser Gin Val Asn Pro Val Ser Val Ala Lys Lys Leu Ala 
465 470 475 480 
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Ser Gin lie Gly Glu Glu Leu Gin Lys Pro Ser Asn lie Pro Lys Gin 
485 490 495 

Asn Thr Leu Glu Lys Phe Ser His Leu Ala Ala Leu Leu Arg Thr Met 
500 505 510 

Ser Ala Lys Gin lie Glu Gin Ala Ala His Asp Met Tyr Ala Pro Ala 
515 520 525 

Lys Glu Asn Ala Ser Lys Ser Glu Ser Ala Lys Asn Ala Ala Trp Lys 
530 535 540 

Ala Phe Arg Asp Ala Val Ala Gin Ala Gly Thr Gly Pro Ala Phe Ser 
545 550 555 560 

Val lie Lys Asn Trp lie Gin Thr Asn Lys lie Arg Asn Asn Gin Ala 
565 570 575 

Ala Asp Leu lie Ala Val Leu Pro Ser Thr Thr Arg Tyr Pro Thr Ala 
580 585 590 

Glu Tyr Met Asp Ala Phe Phe Glu Leu Ala Thr Ser Pro Glu Val Thr 
595 600 605 

Lys Gin Ala Pro Leu Asn Asn Thr Ala lie Leu Ala Phe Ala Asp Leu 
610 615 620 

Val Arg Glu Ser Gin Val Asn Asn Ala Ser Ala His Gly Arg Tyr Pro 
625 630 635 640 

Val His Ser Phe Gly Arg Leu Ser Pro Lys Asn Asn Pro Ala Val Gin 
645 650 655 

Gly Gin Trp lie Pro Tyr lie Ala Lys Gin Leu Lys Ser Ala lie Arg 
660 665 670 

Ala Ala Asp Ser Gin Lys lie Gin Val Tyr lie Arg Ala Leu Gly Asn 
675 680 685 

Val Gly His Pro Lys Met Leu Ser Val Phe Glu Pro Tyr Leu Glu Gly 
690 695 700 

Gin Glu Asp Ser Ser Asp Phe Gin Arg Leu Ser Met Val Leu Ser Met 
705 710 715 720 

Gly Asn Leu Ala Arg Leu Tyr Pro Lys Gin Ala Arg Ala Val Leu Tyr 
725 730 735 

Lys lie Tyr Gin Asn Thr Gly Glu Ala Tyr Gin Val Arg Thr Ala Ala 
740 745 750 

Val Phe Gin Leu Met Arg Thr Asn Pro Pro Pro Ser Met Leu Gin Arg 
755 760 765 
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Met Ala Glu Phe Thr Asn Gin Asp Thr Ser Lys Gin Val Asn Ala Ala 
770 775 780 

Val Lys Ser lie He Glu Thr Ala Ala Lys Leu Asp Asp Ala Glu Leu 
785 790 " 795 800 

Ala His Asn Ala Arg Ala Ala Arg Asp Leu Leu Ser Thr Lys Asn Met 
805 810 815 

Gly Leu Gin Tyr Ser Arg Gly Trp Leu His Asp Tyr Thr Ser Glu Ala 
820 ' 825 830 

Met Ser Ser Gly Tyr Gin Leu Asn Ser Tyr Trp He Gly Ser Glu Asp 
835 840 845 

Ala He Ala Pro Gin Ala Val Phe Ala Thr Ala Ala Phe Asn Lys Gly 
850 855 860 

Gly Phe Gin Ser Pro Ala Ser He Tyr Gly Ala Met Val Ser Ser Val 
865 870 875 880 

Asp Asp Leu Leu Asp Val Leu Tyr Asp Gin Phe Glu Asp Asn Asp Glu 
885 890 895 

Ala Asn Gin Lys Lys Asn Ser Lys. Ser Ser Lys Phe Ser Pro Glu Asn 
900 905 910 

He Leu Asn Ala Leu Asn He Gin Ser Asn Asp Ala Glu Gin Leu Glu 
915 920 925 

Gly Ser Phe Leu Phe Pro Ala Leu Gin Gly Asn Arg Phe Tyr Ala Phe 
930 935 940 

Asp Asn Asn Thr He Glu Gin Leu Pro Lys Val Val Lys Gin Ala Ala 
£45 950 955 960 

Ala Ala Leu Lys His Gly Gin Ser Phe Asn Tyr Thr Lys Leu Tyr Ser 
965 970 975 

Asn Glu Glu Leu Thr Val Ser Phe Pro Thr Ala Met Gly Leu Pro Phe 
980 985 990 

Val Tyr Thr Met Arg Thr Pro Ser Leu Val Gin Val Gly Gly Glu He 
995 1000 1005 

Gin Ala Arg Thr Tyr Pro Glu Gin Tyr Ser Gly Ser Asn Glu Glu 
1010 "* 1015 1020 

He Ser He Pro Glu Ala Val Asn Ala Ser Leu Asp He His Ala 
1025 1030 1035 
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Val Tyr Ser Ser Lys Val lie Ala Arg lie Gly Phe Val Asn Pro 
1040 1045 ^ 1050 

Ala Asn His Gin His His Met Ala Gly Tyr Asp Lys Asn Phe Gin 
1055 1060 1065 

Val Asn Leu Pro Leu Ser Ala Glu Met Asp lie Asp Leu Glu Asn 
1070 1075 1080 

Ser His Val Arg Val Lys Leu Glu Pro lie Gin Gin Asn Lys Glu 
10 85 1090 1095 

Tyr Asn Leu Phe His Tyr Ser Ser Trp Pro Tyr Thr Ala Gin Lys 
1100 1105 1110 

Asp He Leu Ser Glu Lys Pro Val Ser Gin Gin Lys Gly Tyr Ala 
1115 1120 1125 

Leu He Ser Glu Arg Gly Ser Glu Gin Asn Glu Trp Ala Phe Gly 
11*30 1135 1140 

Gin Lys Ser Thr Gly Leu Ala Leu Arg Phe Thr Ser Glu Gly Glu 
1145 1150 1155 

Gin Thr Glu His Gin Leu Arg Asn Trp Ala Trp Glu Met Leu Gin 
1160 1165 1170 

Ser Glu Asp Pro Leu Ala He Ala Phe Ser Leu Asp Asp Glu He 
1175 1180 1185 

Gin His Ser Asn Tyr Asn Leu Trp Leu Asp Gly Gin His Ser Ser 
1190 ~ 1195 1200 

Asn Glu Ala Val Val Leu Thr Ala Ser Tyr Ala Asn Tyr Thr Lys 
1205 1210 1215 

Gly Met Gly Gly Asp Ser Asp Ser Gin Ser Gly Tyr Gin His Pro 
1220 1225 1230 

Ala Gly Arg Lys Asn Ser Gly Gly Glu Asp Asn Gin Ser Ser Ser 
1235 " * 1240 1245 

Thr Phe Val Pro Ala Phe Gin Pro Ser Ser Gin Lys Pro Asp Ser 
1250 1255 1260 

Glu Ser Arg Gin Gin Glu Leu Leu Gin Lys Ala Ala Ser Gly He 
1265 1270 1275 

Lys Asp Ala Tyr Ser Gin Ser He Asp Phe Gly Ala Val Phe Gin 
1280 1285 1290 

Gly Lys Asn Lys Ala Glu Tyr Ala Ala Thr Phe Ala Met Ala Asn 
1295 1300 1305 
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Ser Pro Val Asp Pro Lys Ser Arg Val Val Phe Tyr Tyr Gly Ser 
1310 1315 1320 

Asn Pro Ala Gin Gin Lys Asn Tyr Gin lie Cys Leu Ser Ala Gin 
1325 1330 1335 

Ser Ser Arg Pro Lys Val Pro Val Met Asp Phe lie Lys Ala Leu 
1340 1345 1350 

Lys Ala Asp Pro Thr Thr Lys Phe Ala Ala Asp Leu Lys Phe Gly 
1355 1360 1365 

Glu Gin Cys Gin Ser Gly Ala Gin Val Gin He Gin Gly Gin Leu 
1370 1375 1380 

Glu Gin Thr Glu Gly Arg Arg Glu Tyr Leu Arg Arg Thr Pro Thr 
1385 1390 1395 

Gly Gin Gin Cys Ala Gin Gin Met Gin Glu Gly Asn Lys He Leu 
1400 1405 1410 

Pro Ala Cys Arg Asn Val Thr Ala Arg Ala Asn Phe Leu Asn Glu 
1415 1420 1425 

Gly Ser Leu Thr Val Lys Phe Ser His Val Thr Asp Tyr Met Lys 
1430 1435 1440 

Asn Val Ser Ala Arg Ala Tyr Gly Leu Ala Arg Tyr Phe Gly Tyr 
1445 1450 1455 

His Ser Ala Tyr Glu Asn He Val Asn Pro Gly Asn Gin Lys Asn 
1460 1465 1470 

Gly Gin He Asp Phe Gly Tyr Glu He Ser Pro Asp Phe Gin Arg 
1475 1480 1485 

Leu Asn .Val Ser Met Ser Ala Pro Gly Leu Asp Ala Asn He Thr 
1490 1495 - 1500 

Asp Leu Glu He His Pro Trp Ala Arg Ser He Val Ala Val Asp 
1505 1510 1515 

Pro Val Gin Ser Gly Ala Arg Arg Phe Ala Arg Glu Ala Leu Ala 
1520 1525 1530 

Gly Gin Tyr Asn Pro Thr Cys Val He Asp Asn Asn Gin Ala Ser 
1535 1540 1545 

Thr Phe Asp Asn Lys Thr Tyr Pro He Glu Leu Gly Asn Cys Trp 
1550 1555 1560 
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His Val Val Met Thr Thr lie Pro Asp Asp Glu Gin Asn Gly Asp 
1565 1570 1575 

Asp Glu lie Pro Glu Asp Met Arg Val Ser Val Val Cys Arg Asp 
1580 1585 1590 

He Asn Glu His Gin Arg Glu Cys Arg Leu Val Leu Gly Glu Ala 
1595 1600 1605 

Glu He Glu Met Tyr Pro Asn Asn Asp Gin Ala Ala He Lys Val 
1610 1615 1620 

Asn Gly Arg Ala Val Gin Leu Ser Gin Glu Glu Thr Tyr Arg Tyr 
1625 1630 1635 

Thr Ser Gin Asn Gly Glu He Gin Phe Glu Ala Tyr Leu Lys Pro 
1640 1645 1650 

Ser Gly Val Val Tyr He His Ser Glu Glu Tyr Gly Val Arg Ala 
1655 1660 1665 

Leu Tyr Asp Gly Glu Arg He Lys Leu He Leu Asn Asn Glu Tyr 
1670 1675 1680 

Arg Asp Gin He Arg Gly Leu Cys Gly Thr Phe Asn Gly Glu Pro 
1685 1690 1695 

Ala Thr Asp Phe Thr Ala Pro Gin Asn Cys He Leu Lys Asn Pro 
1700 1705 1710 

Glu His Phe Ala Ala Ser Tyr Ala Leu Thr Lys Asp Gin Cys Glu 
1715 1720 1725 

Gly Pro Ala Lys Glu Asn Ala Arg Arg Ala Gin Gin Ala His Cys 
1730 * 1735 ~ 1740 

Tyr Arg Glu Ala Val Leu Phe Gly Asn Val Val Ser Asp Gin Asp 
1745 1750 1755 

Ala Gly Arg Ser Lys Asn Lys Asp Ser Lys Trp Glu Asn Asn Lys 
1760 " 1765 1770 

Ser Arg Lys Ser Gly Ser Gly Gly Lys Lys Ser Gly Ser Cys Thr 
1775 1780 1785 

Lys Phe Ala Thr Ala Thr He Glu Glu Asn Gly Lys Thr Cys Phe 
• 1790 1795 1800 

Ser Leu Arg Pro Val Ala Thr Cys Ala Ala Gly Cys Lys Ala Thr 
1805 1810 1815 

Arg Lys Gin Glu Thr Thr Val Lys Met His Cys Val Gin Ser Ser 
1820 1825 1830 
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Ser Ser Ser Gin Gin Leu Val His Arg He Lys Gin Gly Ala Asn 
1835 1840 1845 

Pro Asp Phe Ser Gin Lys Ser His Asp Lys Ser Ser Arg He Glu 
1850 1855 1860 

Val Pro Glu Ser Cys Val Ala Gin Gin 
1865 1870 

<210> 6 
<211> 1807 
<212> PRT 

<213> Pimpla nipponica 
<400> 6 

Met Trp Cys Pro Leu Phe Leu Val Leu Leu Ala Gly Ala Ala Thr Ala 
1 5 10 15 

) 

Glu His Leu Gin Ala Trp Lys Thr Asp Thr Glu Tyr Gin Tyr Ala Val 
20 25 30 

Arg Gly Arg Thr Leu Ser Ala Leu His Asp Val Ala Asp Gin Tyr Ser 
35 40 45 

Gly He He Met Arg Ala Leu Leu Thr He Gin Pro Lys Ser Asp. Gly 
50 55 ? 60 

Thr Leu Glu Ala Lys Val Thr Lys Ala Arg Tyr Ala Gin He His Thr 
65 70 75 80 

Lys Leu Pro Gly Gly Trp Asn Ser Glu He Pro Asp His Lys Leu Glu 
85 90 95 

Met Lys Gin Phe Pro Met Ser Glu Lys Val Phe Glu He Lys Met Lys 
) 4 100 105 110 

His Gly Val Val Arg Asp Leu He Val Asp Lys Asp Val Pro Thr Trp 
115 " 120 125 

Glu Val Asn Val Leu Lys Ser He Val Ser Gin Leu Gin Val Asp Thr 
130 135 140 

Gin Gly Glu Asn Leu Met Ala Ser Lys Tyr Asn Gin Glu Pro Glu Asp 
145 150 155 160 

Glu Gly Val Thr Ala Met Phe Lys Thr Met Glu Asp Thr Val Gly Gly 
165 170 175 

Arg Cys Glu Val Leu Tyr Asp He Asn Pro Leu Pro Glu Phe Val Leu 
180 185 190 

Gin Lys Arg Pro Glu Leu Val Pro Met Pro Asp He Arg Gly Asp Gly 
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195 200 205 

Glu lie lie Asp lie Val Lys Thr Lys Asn Tyr Ser Asn Cys Glu Gin 
210 215 220 

Arg Ser Gly Tyr His Phe Gly lie Pro Gly Thr Asn Lys Trp Glu Pro 
225 230 235 240 

Ser Ser Gly Ala Ser Gly Asn Phe Leu Ser Arg Ser Ser Val Ser Arg 
245 250 255 

Val lie Val Thr Gly Asn Leu Lys Ser Phe Thr He Gin Ser Ser Val 
260 265 270 

Ser Thr Asn Lys Val He Leu Ser Pro Asn Phe His Glu Asn Arg Lys 
275 280 . 285 

Gly Met Val Ser Ser Arg Val Asn Val Thr Leu Val Lys He Gly Ala 
290 295 300 

Pro Ser Thr Gly Asp Trp Ser Thr Pro Ala Asn Pro Glu Ser Thr Gly 
305 310 315 320 

Asn Leu Val Tyr Asn Tyr Asn Asn Pro Phe Ala Gly Val Gly Glu Asp 
325 330 * 335 

Arg Arg Ala Ser Arg Pro Gin Asp Asn Arg Asn Ser Glu Glu Lys Val 
340 345 350 

Arg Ser Leu Tyr Asn Leu Tyr Arg Arg Asn Arg He Asn Asp Asn Asp 
355 360 365 

Asp Asp Ser Ser Ala Ser Asp Ser Ser Lys Ser Ala Lys Ser Leu Glu 
370 375 380 

Ser Asn Glu Glu Gin Leu Tyr Trp Gin Pro Lys Pro Thr Leu Asn Glu 
385 390 395 400 

Ala Pro Ala Met Ala Met Leu Pro Phe Phe He Gly Asn His Gly Lys 
405 410 415 

Ser He His Lys Thr Asp Glu He Glu Pro He Thr Met Ala Lys Thr 
420 425 430 

Leu Ala Ser Gin He Gly Ser Asp Phe Gin Asp Pro Asn Ser He Thr 
435 440 445 

Asp Glu Gin Thr Leu Glu Lys Phe Thr Leu Leu Val Arg He He Arg 
450 455 460 

Thr Met Ser Thr Gin Gin He Ala Glu Ala Glu Arg Asp Leu Tyr Gin 
465 470 475 480. 
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Ser Asn Asn Glu He Asp Pro His Asp Glu Ser Gin Ser Val Arg Arg 
485 490 495 

Gly Thr Trp Ala Ala Phe Arg Asp Ala Val Ala Gin Ala Gly Thr Ala 
500 505 510 

Pro Ala Leu Val Thr He Thr Leu Trp He Lys Gin Lys Lys He Arg 
515 520 525 

Gly Val Glu Ala Ala Ser Val Val Gly Val Leu Ala Lys Thr Ala Arg 
530 535 540 

Thr Pro Thr Arg Glu Tyr He Asp Val Phe Phe Glu Leu Ala Thr Met 
545 550 555 560 

Pro Glu Thr He His Glu Pro Phe Leu Asn Thr Thr Ala Leu Phe Thr 
565 570 575 

Phe Ser Glu Leu Val Arg Tyr Ser Gin Met Asp Asn Pro Ser Ser His 
580 585 590 

Thr Arg Tyr Pro Val His Thr Phe Gly Arg Phe Ser Asp Lys He Asn 
595 600 605 

Pro Glu Val Phe Arg Met Tyr Val Pro Tyr Leu Ala Glu Lys Leu Lys 
610 615* 620 

Thr Ser He Glu Lys Asn Glu Asn Ala Lys Ala His Thr Tyr He Val 
625 630 635 640 

Ser Leu Gly Asn He Ala His Pro Lys He Leu Ala Val Phe Glu Pro 
645 650 655 

Tyr Leu Glu Gly Lys Met Pro Ala Ser Thr Phe Gin Arg Leu Leu Met 
660 665 670 

Val He Ser Leu Asn Lys Leu Ala Thr Leu Lys Pro Lys Leu Ala Arg 
, 675 680 685 

Gly Val Phe Tyr Arg He Tyr Lys Asn Thr Gly Glu Ala His Gin Leu 
690 695 700 

Arg Cys Ala Ala Val Thr Ala Leu Met Ser Thr Asn Pro Pro Ala Ser 
705 710 715 720 

Met Leu Gin Arg Met Ala Glu Phe Thr Asn Glu Asp His Ser Lys His 
725 730 735 

Val Asn Ala Ala Val Lys Ser Ala He Glu Ser Ala Ser Glu Leu Glu 
740 745 750 

Thr Pro Gin Trp Gin Glu Leu Ala Glu Asn Ala Arg Asn Ala Lys Pro 
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755 . 760 765 

Leu Leu Asn Lys Glu Ser Tyr Gly Phe Glu Tyr Ser Lys Leu Tyr Leu 
770 775 780 

Thr Asp Phe lie Glu Arg Glu Met Asn Val Ala Tyr Gin Ala Gin Ala 
785 790 795 800 

Ser Phe lie Ser Ser Asp Asp Ser Tyr Val Pro Glu Ala Leu Phe Val 
805 810 815 

Lys Ala Arg Ala lie Phe Gly Gly Phe Thr Phe Pro Arg Thr Ser Ala 
820 825 830 

Gly Ala Met Val Ser Ser Ala Lys Asp Leu Leu Ser Ala Phe Glu Asp 
835 840 845 

Ala Phe Lys Gly Glu Lys Thr Ser His Lys His Ser His Val Glu Phe 
850 855 860 

Ser Pro Glu Asn Val Ala Lys Leu Leu Lys lie Lys Ser Glu Pro Asn 
865 870 875 880 

Glu Asp Val Glu Gly Ala Phe Met Leu Gin Ser Ala Tyr Asn Asn Lys 
885 890 895 

Phe Met Ser Leu Asp Lys Asn Thr Leu Lys Asn Leu Pro Glu Leu Ser 
900 905 910 

Ser Lys Ala Leu Lys Ala Leu Lys Asp Gly His His Phe Asn Thr Ala 
915 920 925 

Arg lie Glu Ser Tyr Glu Met Thr Met Ser Phe Pro Met Glu Ser Gly 
930 935 940 

Phe Pro Phe Val Tyr Thr Met Lys Val Pro Ser Met Leu Lys Leu Ala 
945 950 955 960 

Gly Ser Val Lys Gly Asp Ser Asn Glu Asp Ser Leu Asp Gly His Val 
965 970 975 

His Leu Arg Ala Val Tyr Ser Val Gin Phe Gin Ser Lys Leu Gly Phe 
980 985 990 

Val Thr Pro Phe Glu His Gin His Tyr Met Ala Gly lie Asn Lys Asn 
995 1000 1005 

Tyr Gin Ala Tyr Val Pro Leu Arg Val Asn Val Asn Tyr Glu Asp 
1010 1015 1020 

Ser Asp Lys Arg Val Thr Leu Lys He Gin Pro He Glu Gin Asn 
1025 1030 1035 
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Glu Lys Phe Lys Leu Trp His His Ser Val Val Pro Phe Thr Ser 
1040 1045 1050 

Arg His Asp He Leu Lys Met Ser Pro Val Leu Lys Asp Lys Glu 
1055 1060 1065 

Thr Gin Lys He He Thr Glu Glu Val Ser Lys Asn Glu Tyr Asn 
1070 1075 1080 

Phe Gly Ser Asp Lys His Gly Val Lys Phe Thr Val Leu Ala Glu 
1085 1090 1095 

Ala Asp Asn Asp Asn Ser Pro Leu Asn Phe Glu Asp Ala Lys Trp 
1100 H05 1110 

Glu Arg Asn Pro Leu Thr Gin Leu Phe His Leu Phe Val Glu Gin 
1115 1120 1125 

Pro Val Tyr His Lys Val Asp He Phe Met Gin Pro Ser Lys Ser 
1130 1135 1140 

Ser Glu Gin Ser He He Leu Ser Thr Ala Phe Glu Thr Leu Gin 
1145 1150 1155 

Asp Asp Thr Thr Lys Tyr Asp Glu Asp Arg Ser Lys His. He Lys 
1160 1165 1170 

Ala Glu Ala Pro Lys Val Glu Asn Lys Lys Leu Asn Asp Pro Gin 
1175 1180 1185 

Arg Arg Arg Lys Leu Leu Lys Glu Ala Ala Lys Gly He Ala Ala 
1190 1195 1200 

Ala Asp Ala Phe Ala Val Asp He Gly Leu Glu Tyr Pro Gly Gin 
1205 1210 1215 

Ala Pro Val Gin Ala Phe Ala Thr Leu Ala Phe Ala Ser Ser Glu 
1220 1225 1230 

Val Asp Glu Lys Ser Arg Gly Leu Val Tyr Trp Arg Leu Thr Asp 
1235 " 1240 1245 

Ala Gly Asn Asp Phe Glu Phe Glu Ser Cys Thr Ser Leu Glu Ala 
1250 ~ 1255 1260 

• Arg Ser Pro Arg Thr Ser Asp Phe Gly Lys Asp Met Leu Asp Gin 
1265 1270 1275 

Pro Glu Phe Arg Ser Arg Lys Phe Asp He Asp Leu Arg Tyr Gly 
1280 1285 1290 

Gin Thr Cys Glu Lys Gly Tyr Lys Val Glu He Gin Gly Ser Gin 
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1295 1300 1305 

Glu Gin Thr Glu Lys Tyr Arg Asp Thr lie Lys Arg Leu Pro Thr 
1310 1315 1320 

Ala lie Glu Cys He Arg Ala Ala Lys Lys Gly Met Lys Ser Leu 
1325 1330 1335 

Pro Ala Cys His Asp Val Ser Val Lys Met Thr Met Leu Asp Lys 
1340 1345 1350 

Thr Arg He Thr He Lys Tyr Asp Lys Asp Ser Arg Glu Met Tyr 
1355 1360 1365 

Gin Leu Phe Asp Asp Tyr Leu Asp Ser Met Ser Asp Ala Asp Asp 
1370 1375 1380 

Asp Leu Lys Ser Ser Lys Lys Arg Leu Asn Ala Val Lys Asp Asp 
1385 1390 1395 

Asp Lys Ala Tyr . Asp Asp Thr Val Lys He Ala Val Asp Leu Ser 
1400 1405 1410 

Pro Asn Asp Asn Asn Gly Arg Phe Ser Tyr Glu Ser Asp Phe Val 
1415 1420 1425 

Lys Leu Glu Ala Arg Asp Val Pro He Asn Gly He Gly Pro Leu 
1430 1435 1440 

Val Asn Val His Pro Asp Leu Glu Thr Ala Glu Arg Leu Asp Met 
1445 1450 1455 

Asp Met Ser Asp Glu Pro Val Arg Gin Arg He Cys Val Leu Asp 
1460 1465 1470 

Ser His Ser Ala Thr Thr Phe Asp Glu Ser Thr Tyr Pro He Asn 
1475 1480 1485 

Leu Gly Lys Cys Trp His Val Val Met Thr Thr Phe Pro Lys Thr 
1490 1495 1500 

Asn Lys Asn Ser Gly Ser Ala Glu Pro He Asp Glu Asp Met Ala 
1505 1510 1515 

Leu Ser He Leu Val Arg Asp Ala Gly Asp Lys Lys Lys Asp He 
1520 1525 1530 

Lys Val Thr Leu Gly Asp Lys Glu Leu Gin Phe Ser His Ala Asp 
1535 1540 1545 

Ser Lys Asn Lys Val Thr Leu Asp Gly Lys Lys Val Asp Leu Ser 
1550 1555 1560 
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Glu Lys Arg Ser Tyr Arg His Lys Asn Gly Lys Asp lie Asp Phe 
1565 1570 1575 

Glu Val Leu Gin Arg Pro Asp Gly Thr Leu Gly Leu Val Ser Ser 
1580 1585 1590 

Lys Tyr Asp He Asp Ala Trp Tyr Asp Gly Gin Arg Val Gin He 
1595 1600 1605 

Lys Ala Ser Gly Lys Tyr Arg Ser Asp He Arg Gly Leu Cys Gly 
1610 1615 1620 

Asn Phe Asp Gly Glu Pro Asp Asn Asp Phe Thr Ser Pro Lys Asp 
1625 1630 1635 

Cys Val Leu Leu Lys Pro Glu Glu Phe Ala Ala Ser Tyr Ala Leu 
1640 1645 1650 

Thr Thr Lys Asp Cys His Gly Ser Ala Leu Glu His Ala Arg Lys 
1655 1660 1665 

Ala Ser Gin Ala Val Cys Ser Gin Lys Ser Pro Arg Pro Gly Asn 
1670 1675 1680 

Val Val Ser Asp Arg Asp Ala Gly Arg Lys Tyr Ser Glu Asn Ser 
1685 1690 1695 

Asn Trp Gly Tyr His Ser Arg Gin Asn Ser Asp Asp Glu Gin Gly 
1700 1705 1710 

Lys Asn Asp Ser Ser Asp His Lys Arg Cys Asn Thr Leu Arg Thr 
1715 1720 1725 

Lys Val He Glu Glu Glu Asp Gin He Cys Phe Ser Leu Arg Pro 
1730 1735 1740 

Leu Pro Thr Cys Ala Glu Gly Cys Thr Ala Asn Arg Thr Lys Pro 
1745 1750 1755 

Lys Val Met Pro Met His Cys Met Pro Lys Asn He Ala Ala Glu 
1760 1765 1770 

Arg Met Ala Asp Arg He Lys Gin Gly Ala Asn Pro Asp Phe Ser 
1775 1780 1785 

Gin Lys Ser Tyr Thr Lys Lys Asn Gly Phe Asp He Pro Val Gly 
1790 1795 1800 

Cys His Ala Ala 
1805 

<210> 7 
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<211> 1876 
<212> PRT 

<213> Riptortus clavatus 
<400> 7 

Met Trp Ser Pro Val lie lie Cys Leu Leu Val Gly Leu Ala Ser Ala 
15 10 15 

Asp Asn Pro Trp Lys Ala Gly Thr Lys Tyr Thr Tyr Gin lie Gin Gly 
20 25 30 

Arg Thr Leu Thr Gly Leu His Gin Val Ala Asp Gin Tyr. Thr Gly Val 
35 40 45 

Met lie Gin .Gly Gin Leu Thr Val Arg Ala Glu Ser Asp Asn Lys Ala 
50 55 60 

Thr Ala Val lie Glu Asn Ala Lys Tyr Ala Asp Leu Gin Ala Asn Leu 
65 70 75 80 

Ser Arg Gly Trp Asp Ser Glu lie Gin Glu Asn Glu Leu Gin Tyr Asn 
85 90 95 

Glu Leu Pro lie Ser Lys Asp Pro Phe Glu lie His Phe Arg Asn Gly 
100 105 110 

Val lie Glu Lys Met Val Val Asn Lys Asp lie Pro Gin Trp. Gin Le.u: 
115 120 125 

Asn Phe Tyr Lys Ser lie Ala Ser Gin Phe Gin Val Asp Thr Gin Gly 
130 135 140 

Lys Asn Leu Lys Asp Ser Lys He Asn Leu Val Pro Ser Gly Gin Ser 
145 150 155 160 

Gly Glu Pro Met Gly Val Tyr Lys Thr Met Glu Asp Ser Val Asn Gly 
165 t 170 175 

He Tyr Glu Thr Leu Tyr Asp He Ser Val Leu Pro Glu Tyr He Leu 
180 185 190 

Gin Ala Arg Pro Glu Leu Ala Pro Leu Pro His Leu Lys Gly Asp Gly 
195 200 205 

Glu Phe He Glu Val Val Lys Thr Arg Asn Phe Ser Asn Ser Asn Gin 
210 215 220 

His Val He Tyr Arg Phe Gly Ser Ser Gly His Glu Gly Trp Glu Ala 
225 230 235 240 

Gly Thr Asn Gin Met Gly Asp Phe Leu Ser Arg Ser Ser Gin Ser Arg 
245 250 255 
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Val lie Leu Ser Gly Lys Leu Asn Axg Tyr Thr lie Gin Ser Ala Val 
260 265 270 

Thr Thr Glu Lys Val Leu Val Ala Pro His Val Tyr Asn Asn Gin Lys 
275 280 285 

Gly lie Val Val Ser Ser Met Asn lie Thr Leu Gin Gin Ala Thr Gly 
290 295 300 

Ser Gin Gly Ser Pro Gin Ser Val Ser Asn Pro Arg Glu Val Lys Ser 
305 * 310 315 320 

Leu Val Tyr Glu Tyr Glu Ser Gin Gly Asn Ser Glu Asn Leu Gin Ser 
325 330 335 

Ser Gin Gin Ser Ser Gin Gin Ser Ser Ser Glu Glu Ser Ser Ser Ser 
340 345 350* 

Ser Ser Ser Ser Ser Ser Ser Ser Ser Glu Glu Asn Met Asn Ser Met 
355 360 365 

Lys Thr Asn Gin Gin Met Lys Glu Asp Arg Ala Lys Arg lie Arg Arg 
370 375 380 

Ser Leu Glu Glu Gin Gin Ser Ser He Asn Arg Lys Gly Lys Asn Ala 
385 390 395 400 

Arg Ser Gin Ala Asp Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser 
405 410 415 

Ser Ser Ser Ser Ser Ser Ser Ser Ser Asp Ser Ser Ser Ser Val Ser 
420 425 430 

Ser Ser Glu Glu Asn Leu Pro Arg Gin Pro Arg Ser He Glu Gin Ala 
435 440 445 

Pro Gly Ser Glu Leu Gin Ala Gly Tyr Tyr Met Gly Ser Met Gly Gin 
450 455 460 

Gin Lys Gin Asn Val Pro Glu Gin He Lys Ser Leu Ala Lys Lys Val 
465 470 475 480 

Gly Gin Trp Val Gin Asn Pro Gly Gin He Pro Glu Glu Asn Arg Leu 
485 490 495 

Pro Leu Phe Ser Met Leu Thr Arg Met Val Gin Asn Ala Asn Ser Gin 
500 505 510 

Gin Leu Glu Gin Val Thr Gin Ser Leu Tyr His Gin Gin Ser Lys Asn 
515 520 525 

Gin Gin Gin Ser Asp Ala Glu Arg Gin Gin Tyr Gin Ser Trp Ala Ala 
530 535 540 
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Phe Arg Asp Ala Val Ala Gin Ala Gly Thr Gly Pro Ala Leu Val Thr 
545 550 555 560 

lie Lys Gin Trp lie Gin Ser Lys Lys Val Gin Gly Glu Glu Ala Ala 
565 570 575 

Gin Leu Leu Ala Val Leu Pro Tyr Thr Ala Arg Tyr Pro Asn Thr Glu 
580 585 590 

Tyr Met Asn Tyr Phe Phe Asp Met Val Thr Ser Glu Glu He Gin Arg 
595 600 605 

Gin Arg Ser Leu Asn Thr Thr Ala Leu Phe Ala Phe Thr Glu Leu Ser 
610 615 620 

Arq Lys Ser Gin Val Asp Tyr Asp Val Ala His Asn Arg Tyr Pro Val 
625 630 635 640 

His Leu His Ala Lys Asn Ser Gin Glu His Arg Gin Ala Val Pro Gin 
645 650 655 

Lys Tyr He Pro Trp Leu Gin Glu Arg Leu Glu Arg Ala Val Ser Arg 
660 665 670 

Gly Asp Ser He Lys Ala Gin Val. Tyr He Arg Ala Leu Gl.y Asn Thr 
675 680 685 

Ala His Pro Lys He Leu Ala Val Phe Glu Pro Tyr Leu Glu Gly Lys 
690 ** 695 700 

Ser Gin He Ser Glu Phe Gin Arg Leu Ser He He Ala Ser Leu Asp 
705 710 715 720 

Glu Met Thr Arg Thr His Pro Asn Leu Ala Arg Asp Val Leu Tyr Arg 
725 730 735 

He Tyr Gin Asn Thr Ala Glu Lys Ser Glu He Arg Ala Ala Ala Val 
740 745 750 

Arg Gin Leu Met Arg Thr Asn Pro Pro Ala Gin Met Leu Gin Arg Met 
755 760 765 

Ala Asp Phe Thr Asn Tyr Asp His Ser His Gin Val Asn Ala Ala Val 
770 775 780 

Lvs Ser Ala He Glu Ser Ala Ala Ala Cys Thr Asp Ser Ser Val Asp 
785 790 795 800 

Gin Gin Leu Val Asn Asn Ala Arg Ala Ala Ala Asn Tyr Leu Thr Pro 
805 810 815 
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Lys Asn Tyr Gly Val Gin Tyr Ser Lys Thr His Leu Lys Ser His Asn 
820 825 830 

Val Glu Gly Gin Asn Leu Gin Tyr Gin Gin His Cys Ser Ser lie Gin 
835 840 845 

Ser Gin Asp Ser Ser Leu Pro Ser Ser Leu Met Tyr Glu Val Gin Gin 
850* 855 860 

Ser Val Gly Gly Tyr His Arg Asp Pro His Lys Phe Tyr Phe Met Thr 
865 870 875 880 

Ser Ser Ser Glu Gin Ala lie Asn Leu Met Arg Gin Thr lie Ala Gin 
885 890 ' 895 

Gin Ser Gly Ser Tyr Arg Lys Arg Trp Ser Arg Asn Gin His Gly Ser 
900 905 910 

Glu Gin Ser Tyr Glu Asn lie Leu Arg Ser lie His Leu His Thr Asp 
915 " 920 925 

Glu Pro Val Gin Val Glu Gly Asn lie Leu Val Ser Gly Leu Gly Gly 
930 935 940 

Lys Glu Phe Phe Thr Phe Asp Asn His Thr lie Glu Gin lie Pro Gin 
945 950 955 960 

• - - - M -.I.'-*- - * ■■ .-'a 

Phe Phe Ser Asn lie Asn Glu Lys Leu Gin Asp Lys Ser Tyr Val Gin 
965 970 975 

His Thr Lys Tyr Tyr Asn Gin Tyr Ser Leu Glu lie Gly Phe Pro Ser 
980 985 990 

Ala Met Gly Leu Pro Phe Val Tyr His Leu Asp Val Pro Thr Leu Ala 
995 1000 1005 

Ser Val Ser Gly Lys Trp Ser Gly Gin Val Glu Leu Gin Gin His 
1010 * 1015 1020 

Gin Lys Glu Gin Asn Glu Lys Tyr Ser lie Pro Val Lys Gly Gin 
1025 1030 1035 

Val His Gly Asp Phe Glu Phe Val Tyr Ser Ala Gin Lys Ser Gly 
1040 1045 1050 

Leu Met Gly Phe Val Ala Pro Phe Ser Gin Asn Arg Tyr He Ala 
1055 1060 1065 

Gly Leu Glu Lys Asn He His Ala Tyr Val Pro Val Gin Ala Lys 
1070 1075 1080 

Val Glu Tyr Asn Pro Glu Glu Asn Lys Val Gin Ala Ser Leu Gin 
1085 1090 1095 
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Pro Leu Ala Gin Gin Lys Gin Glu Glu Gin Gin Val Phe Gin Tyr 
1100 1105 1110 



Ser Ser Asn Ala Tyr Thr Thr Tyr Gin Lys Ser Ser Asp Leu Thr 
1115 1120 1125 



Pro Tyr Leu Gin Gly Glu Asn Thr Gin Ala Val Tyr Ala Lys Ala 
1130 " 1135 1140 



Pro Arg Trp Tyr His Asn Thr Tyr Gly Gin Ala Ala Thr Gly Tyr 
1145 ~ 1150 1155 



Ala Phe Asp Leu Ser Tyr Lys Thr Glu His Asn Ser His Ser Trp 
1160 1165 1170 



Ala Ser lie Tyr Asn Ala Leu Gin Cys His Asp Tyr He Ser Ala 
) ' 1175 1180 1185 



Phe Leu Tyr Tyr Asp Thr Pro Gly Thr He Gin Asn Asp Tyr He 
1190 1195 1200 



Ser He Lys Tyr Asn Pro Gin Lys Ser Ser Pro Gin Glu Val Asn 
1205 " 1210 1215 



Val Ala Leu Ser Phe He .'Ser Asn Glu Tyr Gly Asn Lys Gly Ala ;* ■ * ■ - s :. 
1220 1225 1230 



Arg Met Thr Ser Lys Phe Lys Lys Ala Asn He Arg Asp Arg Ser 
1235 1240 1245 



Ala Ser Ser Ala Arg Asp Asn Leu Ala Val Pro Ser Ser Glu Gin 
1250 "* 1255 1260 



) Gin Arg Glu Gin Glu Leu Leu Arg Asn Val Glu Ala Glu He Gin 

1265 1270 1275 



Asp Ala Lys Ser* His Leu Leu Asp Ala Ser Val Thr Phe Gly Gly 
1280 m 1285 1290 



Lys Asn Asn Asn Ala Gly Tyr Ser Phe Thr Leu Ala His Ala Asn 
1295 1300 1305 



Ser Pro Val Ser Glu Lys Ser Arg Val Leu Phe Tyr Tyr Asn Ala 
1310 1315 1320 



Gin Pro Val Ser Ser Ser Glu Asn Thr Lys Pro Phe Gin Ala Ala 
1325 1330 1335 



Phe Gin Leu Asp He Lys Asp Pro Gin Leu Pro Ala Phe Asn Tyr 
1340 1345 1350 
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Gin Asp Ala Leu Asn Ala Asp Ser Thr Ser Gin Val Gin Gly Lys 
1355 1360 1365 



lie Asn Met Gly Glu Gin Leu Glu Ser Gin lie Thr Phe Lys Gly 
1370 1375 1380 



Lys Leu Glu Arg Thr Gin Glu Arg Lys Glu Tyr Leu Gin Gin His 
1385 1390 1395 

Pro Leu Ala Arg Ala Cys Glu Ser Gin Met. Gin Arg Arg Asn Tyr 
1400 1405 1410 



lie Gin Pro Ala Cys Leu Asn Ala Thr Leu Gin Ala Asn Phe His 
1415 1420 1425 

Asn Arg Tyr Gin Phe Val Phe Asn Tyr Gin Asn Val Pro Ala Gly 
1430 1435 " 1440 

Val Arg Arg Ala Phe His Ser Ala Tyr Ser Met Gly Arg Tyr Ala 
1445 -1450 1455 

Leu Tyr Gin Asn Asn Glu Glu Asn lie Asn Thr Glu Gin Asn Gin 
1460 1465 1470 

Glu Gly Gin lie Gin He Gly Val Gin Phe Glu Glu Asn Leu Arg 
1475 1480 1485 

Ser Val Asn Leu Ser He Ala Ala Pro Gly Leu Ser Ser Asn Phe 
1490 1495 1500 

Ser Asn Val Arg Val Pro Gly Met Ala Val Pro Phe Val Val Tyr 
1505 1510 1515 

His Pro Arg Tyr Asn Thr Tyr Gin Leu Leu Lys Ser Lys Leu Tyr 
1520 1525 1530 

Gin Thr Glu Gin Pro Gin Ala Thr Ala Val He Asp Gly Asn Lys 
1535 • 1540 1545 

Ala Thr Thr Phe Ser Asn Arg Thr Tyr Pro He Asp Leu Gly Asn 
1550 1555 1560 

Cys Tyr His Val Phe Ala Met Tyr Ala Pro Gin Gly Gin Gly Glu 
1565 1570 1575 

Asn Arg Gin His Glu Ser Ser He Ser Asn He Gin Gin Gly Tyr 
1580 1585 1590 

Ala Val Leu Val Lys Glu Thr Asp Ser Glu His Lys Glu Val Lys 
1595 1600 1605 

Val He Leu Gly Ser Asp Val He Glu Leu Lys Ser Lys Ser Ser 
1610 1615 1620 
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Gly Leu Ser lie Gin Ala Asn Gly Gin Asn He His Ala Ser Glu 
1625 1630 1635 



Lys Gin Leu Thr Lys Trp Ser Asn Asn Asn Asn Tyr Leu Glu Ala 
1640 1645 1650 



Tyr Ala Arg Pro Asp Ala Val Val Leu Ser Leu Pro Gin Gin Gly 
1655 1660 1665 

He Glu Leu Thr Tyr Asp Gly Ala Arg Val Gin Leu Ser Ala Ser 
1670 1675 1680 

Ser Ser Tyr Lys Gly Asn Val Arg Gly Leu Ala Gly Thr Phe Asp 
1685 1690 1695 

Gly Gin Glu Ala Asn Asp Phe Thr Thr Pro Asn Asn Arg Val Leu 
1700 1705 1710 

Arg Asn Pro Leu Gin Phe Ala Ala Thr Tyr Ala Leu Leu Asp Ser 
1715 1720 1725 

Glu Cys Gin Gly Pro Ala Val Gin Arg Gin Gin Gin Ala Gin Gin 
1730 . 1735 ~ 1740 

Ser Pro Ser Tyr Glu Arg Arg Val He Leu Gly Asp Val- .Val - Asn 
1745 1750 1755 

Glu Leu Glu Ala Gly Arg Gin Gin Gin Glh Asn Asn Lys Ser Lys 
1760 1765 1770 

Lys Asn Lys Ala Asn Gly Ser Glu Glu Arg Met Lys Val Gin Gly 
1775 1780 1785 

Ser Ser Cys Ser Lys Leu Met Thr Gin He Val Glu Glu Asn Asp 
1790 1795 1800 

Lys Ser Cys Phe Ser Thr Thr Pro Gin Pro Ala Cys Ala Ser His 
1805 1810 1815 

Cys Arg Pro Thr Gly Lys He Gin Lys He Val Asp Phe His* Cys 
1820 1825 1830 

Val Gin Ala Ser Ser Ser Ser Arg Asn Trp Ala Gin Met He Lys 
1835 1840 1845 

Asn Gly Ala Asn Pro Asp Phe Ser Ala Lys Glu Lys His Arg Gin 
1850 1855 1860 

He Leu Leu Gin Leu Pro Thr Gly Cys Val Pro Lys Ala 
1865 1870 1875 



45 

SUBSTITUTE SHEET (RULE 26) 



WO 2004/044185 



PCT/SG2003/000266 



<210> 8 

<211> 2139 

<212> PRT 

<213> Aedes aegypti 

<400> 8 

Met Leu Ala Lys Leu Leu Leu Leu Ala Leu Ala Gly Leu Thr Ala Ala 
15 10 15 

Tyr Gin Tyr Glu Asn Ser Phe Lys Gly Tyr Asn Pro Gly Tyr Lys Gly 
20 25 30 

Tyr Asp Ala Gly Tyr Lys Gly Tyr Gly Tyr Asp Ala Gly Tyr Lys Tyr 
35 40 45 

Asn Asn Gin Gly Tyr Ser Tyr Lys Asn Gly Phe Glu Tyr Gly Tyr Gin 
50 55 60 

Asn Ala Tyr Gin Ala Ala Phe Tyr Lys His Arg Pro Asn Val Thr Glu 
65 70 75 80 

Phe Glu Phe Ser Ser Trp Met Pro Asn Tyr Glu Tyr Val Tyr Asn Val 
85 90 95 

Thr Ser Lys Thr Met Thr Ala Leu Ala Glu Leu Asp Asp Gin Trp Thr 
100 . 105 110 

Gly Val Phe* Thr Arg Ala Tyr Leu Val He Arg Pro Lys Ser Arg Asp* 
115 120 125 

Tyr Val Val Ala Tyr Val Lys Gin Pro Glu Tyr Ala Val Phe Asn Glu 
130 135 140 

Arg Leu Pro His Gly Tyr Ala Thr Lys Phe Tyr His Asp Met Phe Lys 
145 150 155 160 

Phe Gin Pro Met Pro Met Ser Ser Lys Pro Phe Gly He Arg Tyr His 
165 170 175 

Lys Gly Ala He Lys Gly Leu Tyr Val Glu Lys Thr- He Pro Asn Asn 
180 185 190 

Glu val Asn He Leu Lys Ala Trp He Ser Gin Leu Gin Val Asp Thr 
195 200 205 

Arg Gly Ala Asn Leu Met His Ser Ser Lys Pro He His Pro Ser Lys 
210 215 220 

Asn Glu Trp Asn Gly His Tyr Lys Val Met Glu Pro Leu Val Thr Gly 
225 230 235 240 

Glu Cys Glu Thr His Tyr Asp Val Asn Leu He Pro Ala Tyr Met He 
245 250 255 
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Gin Ala His Lys Gin Trp Val Pro Gin Gly Gin Leu Arg Gly Glu Asp 
260 265 270 

Asp Gin Phe He Gin Val Thr Lys Thr Gin Asn Phe Asp Arg Cys Asp 
275 280 285 

Gin Arg Met Gly Tyr His Phe Gly Phe Thr Gly Tyr Ser Asp Phe Arg 
290 ~ " 295 300 

Pro Asn Thr Asn Gin Met Gly Asn Val Ala Ser Lys Ser Leu Val Ser 
305 310 315 320 

Tyr Met Tyr Leu Thr Gly Asn Trp Tyr Asn Phe Thr He Gin Ser Ser 
325 330 335' 

Ser Met He Asn Lys Val Ala He Ala Pro Ser Leu Val Asn Lys Glu 
340 345 350 

Pro Ala Leu Val Tyr Ala Gin Val Asn Met Thr Leu Asn Asp Val His 
355 " 360 365 

Pro Tyr Asp Lys Val Pro Met Gly Pro Ala Glu Asp Leu Lys Val Phe 
370 375 380 

Val Asp Leu Val Tyr Ser Tyr Asn Met Pro Ser Asp Lys Lys Asn Tyr 
385 390 : . - 395 400 

Val Arg Pro Gly Asn Glu Thr Ser Ser Ser Ser Ser Ser Ser Ser Ser 
405 410 415 

Ser Ser Ser Ser Ser Ser Glu Ser Ser Ser Ser Ser Ser Glu Ser Val 
420 425 430 

Glu Asn Pro Lys He Ser Pro Val Glu Gin Tyr Lys Pro Leu Leu Asp 
) 435 440 445 

Lys Val Glu Lys Arg Gly Asn Arg Tyr Arg Arg Asp Leu Asn Ala He 
450 " 455 460 

Lys Glu Lys Lys Tyr Tyr Glu Ala Tyr Lys Met Asp Gin Tyr Arg Leu 
465* " 470 475 480 

His Arg Leu Asn Asp Thr Ser Ser Asp Ser Ser Ser Ser Asp Ser Ser 
485 490 495 

Ser Ser Ser Ser Ser Glu Ser Lys Glu His Arg .Asn Gly Thr Ser Ser 
500 505 510 

Tyr Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Glu Ser 
515 520 525 

Ser Ser Tyr Ser Ser Ser Ser Ser Ser Ser Ser Glu Ser Tyr Ser He 
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530 535 540 

Ser Ser Glu Glu Tyr Tyr Tyr Gin Pro Thr Pro Ala Asn Phe Ser Tyr 
545 550 555 560 

Ala Pro Glu Ala Pro Phe Leu Pro Phe Phe Thr Gly Tyr Lys Gly Tyr 
565 570 575 

Asn lie Phe Tyr Ala Arg Asn Val Asp Ala lie Arg Ser Val Gly Lys 
580 585 590 

Leu Val Glu Glu He Ala Ser Asp Leu Glu Asn Pro Ser Asn Leu Pro 
595 600 - 605 

Lys Ala Asn Thr Met Ser Lys Phe Asn He Leu Thr Arg Ala He Arg 
610 615 620 

Ala Met Gly Tyr Glu Asp He Tyr Glu Leu Ala Gin Lys Tyr Phe Val 
625 630 635 640 

Ser Gin Lys Glu Arg Gin Val Ala Gin Phe Ser Asp Lys Lys Phe Ser 
645 650 655 

Lys Arg Val Asp Ala Trp Val Thr Leu Arg Asp Ala Val Ala Glu Ala 
660 665 670 

>"*■•• ■ . . • , 

Gly Thr Pro Ser Ala Phe Lys Leu He Phe Asp Phe He Lys Glu Lys 
675 680 685 

Lys Leu Arg Gly Tyr Glu Ala Ala Thr Val He Ala Ser Leu Ala Gin 
690 695 700 

Ser He Arg Tyr Pro Thr Glu His Leu Leu His Glu Phe Phe Leu Leu 
705 710 715 720 

Val Thr Ser Asp Val Val Leu His Gin Glu Tyr Leu Asn Ala Thr Ala 
725 730 735 

Leu Phe Ala Tyr Ser Asn Phe Val Asn Gin Ala His Val Ser Asn Arg 
740 745 750 

Ser Ala Tyr Asn Tyr Tyr Pro Val Phe Ser Phe Gly Arg Leu Ala Asp 
755 760 765 

Ala Asp Tyr Lys He He Glu His Lys He Val Pro Trp Phe Ala His 
770 775 780 

Gin Leu Arg Glu Ala Val Asn Glu Gly Asp Ser Val Lys He Gin Val 
785 790 795 ^ 800 

Tyr He Arg Ser Leu Gly Asn Leu Gly His Pro Gin He Leu Ser Val 
805 810 815 
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Phe Glu Pro Tyr Leu Glu Gly Thr lie Gin He Thr Asp Phe Gin Arg 
820 825 830 

Leu Ala He Met Val Ala Leu Asp Asn Leu Val He Tyr Tyr Pro Ser 
835 840 845 

Leu Ala Arg Ser Val Leu Tyr Arg Ala Tyr Gin Asn Thr Ala Asp Val 
850 855 860 

His Glu Val Arg. Cys Ala Ala Val His Leu Leu Met Arg Thr Asp Pro 
865 870 875 880 

Pro Ala Asp Met Leu Gin Arg Met Ala Glu Phe Thr His His Asp Pro 
885 890 895 

Ser Leu Tyr Val Arg Ala Ala Val Lys Ser Ala lie Glu Thr Ala Ala 
900 905 910 

Leu Ala Asp Asp Tyr Asp Glu Asp Ser Lys Leu Ala Leu Asn Ala Lys 
915 920 925 

Ala Ala He Asn Phe Leu Asn Pro Glu Asp Val Ser He Gin Tyr Ser 
930 935 940 

Phe Asn His He Arg Asp Tyr Ala Leu Glu Asn Leu Glu Leu Ser Tyr 
945 950* 955 960 

• - » 

Arg Leu His Tyr Gly Glu He Ala Ser Asn Asp His Arg Tyr Pro Ser 
965 970 975 

Gly Leu Phe Tyr His Leu Arg Gin Asn Phe Gly Gly Phe Lys Lys Tyr 
980 985 990 

Thr Ser Phe Tyr Tyr Leu Val Ser Ser Met Glu Ala Phe Phe Asp He 
995 1000 1005 

Phe Lys Lys Gin Tyr Asn Thr Lys Tyr Phe Ala Asp Tyr Tyr Lys 
1010 1015 ' 1020 

Ser Ala Asp Tyr Ser Thr Asn Tyr Tyr Asn Phe Asp Lys Tyr Ser 
1025 1030 1035 

Lys Tyx Tyr Lys Gin Tyr Tyr Tyr Ser Lys Asp Ser Glu Tyr Tyr 
1040 ^ 1045 1050 

Gin Lys Phe Tyr Gly Gin Lys Lys Asp Tyr Tyr Asn Asp Lys Glu 
1055 1060 1065 

Pro Phe Lys Phe Thr Ala Pro Arg He Ala Lys Leu Leu Asn He 
1070 1075 1080 

Asp Ala Glu Glu Ala Glu Gin Leu Glu Gly Gin Leu Leu Phe Lys 

49 

SUBSTITUTE SHEET (RULE 26) 



WO 2004/044185 



PCT/SG2003/000266 



1085 1090 1095 

Leu Phe Asn Gly Tyr Phe Phe Thr Ala Phe Asp Asn Gin Thr He 
1100 1105 1110 

Glu Asn Leu Pro His Lys Met Arg His Leu Phe Glu Asn Leu Glu 
1115 1120 H25 

Asp Gly Tyr Ala Phe Asp Val Thr Lys Phe Tyr Gin Gin Gin Asp 
1130 1135 H40 

Val Val Leu Ala Trp Pro Leu Ala Thr Gly Phe Pro Phe He Tyr 
1145 H50 H55 

Thr Leu Lys Ala Pro Thr Val Phe Lys Phe Glu Val Asp Ala Ser 
1160 H65 H70 

Ala Lys Thr His Pro Gin Val Tyr Lys Met Pro Ala Gly His Pro 
1175 H80 H85 

Glu Thr Glu Asn Asp Asp Phe Phe Tyr Met Pro Gin Ser He Asn 
1190 H95 1200 

Gly Ser Val Asp Val Asn Leu Leu Tyr His Arg Met Val Asp Ala 
1205 ~ 1210 1215 

Lys Val Gly Phe Val Thr Pro Phe Asp His Gin Arg Tyr He Ala 
1220 1225 1230 

Gly Tyr Gin Lys Lys Leu His Gly Tyr Leu Pro Phe Asn Val Glu 
1235 - ~ 1240 1245 

Leu Gly Leu Asp Phe Val Lys Asp Glu Tyr Glu Phe Glu Phe Lys 
1250 1255 1260 

Phe Leu Glu Pro Lys Asp Asp His Leu Leu Phe His Met Ser Ser 
1265 1270 1275 

Trp Pro Tyr Thr Gly Tyr Lys Asp He Thr Asp Met Arg Pro He 
1280 1285 1290 

Ala Glu Asn Pro Asn Ala Lys He Val His Asp Asp Asn Gin Ser 
1295 1300 1305 

Thr Lys Thr Met Glu His Thr Phe Gly Gin Asp Met Thr Gly Val 
1310 1315 1320 

Ala Leu Arg Phe His Ala Lys Tyr Asp Phe Asp Leu lie Asn Phe 
1325 1330 1335 

Gin Gin Phe Trp Ser Leu He Gin Lys Asn Asp Phe Val Ser Ala 
1340 1345 1350 
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Val Asn Tyr Pro Phe Ala Tyr Gin Pro Tyr Glu Tyr His Gin Phe 
1355 1360 1365 

Asn Leu Phe Tyr Asp Ser Gin Arg Thr His Ala I*ys Ser Phe Lys 
1370 1375 1380 

Phe Tyr Ala Tyr Gin Lys Phe Gly Ala Pro Ser Phe Glu Glu Thr 
1385 1390 1395 

Gly Pro Lys His Pro Ala Asn Arg His Ser Tyr Ser * Gly Asn Tyr 
1400 1405 1410 

Tyr Glu Ser Asn Tyr Ala Gin Pro Phe Val Tyr Ser Pro Gly Ser 
1415 1420 1425 

Gin Arg Arg Tyr Glu Gin Phe Phe Arg Asn Ala Ala Ser Gly lie 
1430 " 1435 1440 

Arg Asn Ser Phe Val Arg Tyr Tyr Asp Phe Gly Phe Glu Phe Tyr 
1445 1450 1455 

Ala Pro Gin Tyr Lys Ser Glu Phe Thr Phe Thr Thr Ala Phe Ala 
1460 1465 1470 

Asp Ser Pro Val Asp Lys Thr Ser Arg Gin Leu Tyr Tyr Phe Tyr 
.• -1475 1480 • 1485 

Ala Ser Pro Met Phe Pro Ser Gin Ser Tyr Phe Lys Asp lie Pro 
1490 1495 1500 , 

Phe Ser Gly Lys Gin Phe Gin Phe Cys Ala Thr Ala Thr Ser Glu 
1505 1510 1515 

Phe Pro Arg Val Pro Tyr Leu Lys Phe Ser Asp Phe Asp Lys Tyr 
1520 1525 1530 

Tyr Gly Asp Ala Ser Gin Tyr Phe Asp Phe Leu Tyr Gly Glu Ser 
1535 1540 1545 

Cys Gin Gly Gly Ala His He Ala Val Lys Gly Lys Gin Lys Gin 
1550 ° 1555 1560 

Thr Gly Lys Tyr Arg Glu Tyr Leu Arg Phe Ser Asp Val Ala Lys 
1565 " 1570 1575 

Ala Cys Lys Glu Gin Met Ala Asn Gly Tyr Tyr Gin Phe Glu Glu 
1580 1585 1590 

Cys Gin Gin Ala He Asp Gin Ala Tyr Tyr Tyr Asp Phe Tyr Asp 
1595 1600 1605 

Tyr Ala He Glu Tyr Lys Asp Val Gly Ser Val Ala Lys Asn Leu 
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1610 1615 1620 

Thr Asn Lys Phe Tyr Asn Tyr Phe Gin Tyr Ala Phe Tyr Pro Tyr 
1625 1630 * 1635 

Phe Glu Ser Asn Phe Phe Tyr His Gly Lys Ser Asn Tyr lie Lys 
1640 1645 1650 • 

Ala Glu Phe Glu Phe Ala Pro Tyr Gly Asp Tyr Tyr Asn Ala Ser 
1655 1660 1665 

Phe Phe Gly Pro Ser Tyr Ala Phe Gin Val Gin Asn Tyr Pro Val 
1670 1675 1680 

Phe Asn Asp Tyr Ser Thr Tyr Phe Pro Tyr Phe Phe Lys Tyr Thr 
1685 1690 1695 

Phe Phe Pro Arg Tyr Gin Pro Tyr Tyr Met His Arg Leu Pro Ser 
1700 1705 1710 

His Lys Pro Arg Asn Arg Pro Tyr Tyr Glu Leu Ser Asn Tyr Glu 
1715 1720 1725 

Gin Phe Ala lie Phe Asp Arg Lys Pro Gin Tyr Pro Ser Cys Ser 
1730 1735 1740 

Phe Ser. Asn Asp Tyr Phe Tyr Thr Phe Asp Asn Lys Lys Tyr Phe 
1745 1750 1755 

Tyr Asp Met Gly Glu Cys Trp His Ala Val Met Tyr Thr Val Lys 
1760 1765 1770 

Pro Asp Tyr Asp Phe Tyr Ala Gin Gin Ser His Phe Tyr Asn Ser 
1775 1780 1785 

Asp Phe Glu Tyr Lys Tyr Lys Asn Gly Phe Glu Glu Tyr Glu Gin 
1790 1795 1800 

Phe Ala Ala Leu Ala Arg Arg Gly Ser Asp Asn Gin Leu Tyr Phe 
1805 1810 1815 

Lys Phe Leu Phe Gly Asp Asn Tyr He Glu Val Phe Pro Asn Asn 
1820 1825 1830 

Gly Gly Val Pro Phe Val Lys Tyr Asn Gly Arg Pro Tyr Asp He 
1835 1840 1845 

Ser Lys Ser Asn He Ala His Phe Glu Tyr Lys Glu Gly Tyr Pro 
1850 1855 ? 1860 

Ser Phe Pro Phe Phe Tyr Ala Phe Ala Tyr Pro Asn Lys Asp Leu 
1865 1870 • 1875 
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Glu Val Ser Phe Phe Gly Gly Lys Leu Lys Phe Ala Thr Asp Gly 
1880 1885 1890 

Tyr Arg Ala Arg Phe Phe Ser Asp Tyr Ser Phe Tyr Asn Asn Phe 
1895 1900 1905 

Val Gly Leu Cys Gly Thr Asn Asn Gly Glu Tyr Phe Asp Glu Phe 
1910 1915 1920 

Val Thr Pro Asp Gin Cys Tyr Met Arg Lys Pro Glu Phe Phe Ala 
1925 1930 1935 

Ala Ser Tyr Ala He Thr Gly Gin Asn Cys Thr Gly Pro Ala Lys 
1940 1945 1950 

Ala Phe Asn Tyr Ala Tyr Gin Gin Lys Ala Lys Gin Glu Cys Val 
1955 I960 1965 

Lys Arg Glu Val Tyr Tyr Gly Asp He He Tyr Asn Gin Glu Tyr 
• 1970 1975 1980 

Tyr His Pro Arg Tyr Arg Tyr Tyr Asn His Asn Val- Glu Glu Ser 
1985 1990 1995 

Ser Ser Ser Ser Ser Ser Ser Ser Ser Asp Ser Ser Ser Ser Ser 
2000 2005 2010 

•> 

Ser Ser Ser Glu Phe Ser Ser Leu Ser Arg Ser Gly Ser Ser Ser 
2015 2020 2025 

Ser Ser Ser Ser Ser Glu Glu Gin Lys Glu Phe His Pro His Lys 
2030 2035 2040 

Gin Glu His Ser Met Lys Glu Cys Pro Val Gin His Gin His Gin 
2045 2050 2055 

Phe Phe Glu Gin Gly Asp Arg He Cys Phe Ser Leu Arg Pro Leu 
2060 2065 2070 

Pro Val Cys His Ser Lys Cys Ala Ala Thr Glu Lys He Ser Lys 
2075 2080 2085 

Tyr Phe Asp Val His Cys Phe Glu Lys Asp Ser Thr Gin Ala Lys 
2090 2095 2100 

Lys Tyr Lys Ser Glu He Gly Arg Gly Tyr Thr Pro Asp Phe Lys 
2105 2110 2115 

Ser Phe Ala Pro His Lys Thr Tyr Lys Phe Asn Tyr Pro Lys Ser 
2120 2125 2130 

Cys val Tyr Lys Ala Tyr 
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2135 



<210> 9 

<211> 1790 

<212> PRT 

<213> Anthonomus grandis 

<400> 9 



Met Trp Ser Thr Val Ala Leu Cys Leu Leu Val Gly Leu Ser Tyr Val 
1 5 10 15 

Ser Ser Ser Ser Pro Ala Trp Lys Asp Asn Thr Glu Tyr Val Tyr Ser 
20 25 30 

Val Asn Gly Arg Thr Leu Thr Gly Leu Glu Glu Thr Ala Asp Gin Tyr 
35 ~ 40 45 

Ser Gly Val Phe Leu Glu Ala Lys Leu His Leu Ser lie Arg Pro Asp 
50 " 55 60 

Glv Lys Leu Gin Gly Arg lie Ser Glu Pro Lys Phe Ala Gin He Leu 
65 70 75 80 

Ser Gin Leu Pro Asp Gly Trp Lys Ser Glu He Pro Asp Ser Gin He 
85 90 95 

Ser Tyr Lys Gin Leu Gin Leu Ser Gin Lys Pro Phe Gin Leu- Val- Leu 
100 105 HO 

Glu Asn Gly Leu He Lys Arg Leu He Val Glu Lys Asp Thr Leu Asn 
115 120 125 

Trp Glu Ala Asn He He Lys Ser He Val Ser Gin Phe Gin Met Asp 
130 135 140 

Leu Gin Gly Glu Asn Ala Leu Gin Asn Pro Thr Ser Ser Phe Pro Thr 
145 150 155 160 

Asn Glu Tyr Met Asp Ala Val Phe Lys Thr Met Glu Glu Thr Val Thr 
165 170 175 

Gly Lys Thr Glu Thr He Tyr Asp He His Arg Leu Pro Glu Tyr Leu 
180 185 190 



Val Gin Ser Gin Pro Trp He Ala Pro Gin Tyr Lys Leu Lys Gly Glu 
195 200 205 

Gly Asp Leu He Glu Val He Lys Ser Lys Asn Tyr Thr Asn Ala Arg 
210 215 220 



Asp Arg Pro Ser Tyr His Tyr Gly Phe Gly Glu He Glu Glu Ser Glu 
225 " 230 235 240 
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Pro Thr Ala Asn Lys Met Gly Gin Phe Phe lie Arg Gin Ser Asn Ser 
245 250 255 

Arg Ala lie Leu Thr Gly Lys Pro Ser Arg Tyr He He Gin Ser Thr 
260 265 270 

Tyr Thr Val Asn Lys lie Met Val Asn Pro He Leu Lys Asn Lys Glu 
275 " 280 285 

Met Gly Ser He Thr Ser Met Val Asn Val Thr Leu Leu Glu He Asn 
290 295 300 

Asn Gin Gin Gin Gin Pro Glu Glu Leu Ser Asn Pro Leu Asp He Gly 
305 ' 310 315 320 

Asn Leu Val Tyr Thr Tyr Gly Gin Pro Lys Asn Asn Gin Val His Ser 
325 330 335 

Lys Leu Asn Glu Asn Leu Met Glu Asp Ser Ser Ser Glu Glu Ser Ser 
340 345 350 

Glu Gin Glu Met Thr His Arg Arg Phe Arg Arg Ser Ala Asn Ser Leu 
355 360 365 

Thr Lys Gin Trp Arg Glu Ser Ser Glu Glu Trp Asn Gin Gin Gin Gin 
370 375 380 



Gin Pro Arg Pro Gin Leu Thr Arg Ala Pro His Ser Pro Leu Leu Pro 
385 3*0 395 400 

Ser Met Val Gly Tyr His Gly Lys Ser He Lys Glu Asn Lys Asp Phe 
405 410 415 

Asp He Arg Gin Asn Val Glu Asn Leu Val Thr Glu He Ser Asp Glu 
420 425 430 

He Lys Gin Ser Glu Lys Thr He Ser Lys His Thr Leu Asp Lys Tyr 
435 440 445 

Thr He Leu Asn Thr Leu Val Arg Leu Met Asp Glu Asp Asp He Gin 
450 455 460 

Phe Val Ala Glu Gin Met Tyr Ser Gin Met Lys Asn Gly Gin Gin Arg 
465 470 475 480 

Tyr Thr Trp Ser He Phe Arg Asp Ser Val Ala Glu Ala Gly Thr Gly 
485 " 490 495 

Pro Ala Leu Leu Asn He Lys Lys Trp He Glu Thr Lys Lys He Gin 
500 505 510 

Lys Thr Glu Ala Ala Gin Val He Gly Thr Leu Ala Gin Ser Thr Arg 
515 520 525 
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Phe Pro Thr Glu Glu Tyr Met Arg Lys Phe Phe Glu Leu Ala Thr Glu 
530 535 540 

Thr Gin Val £rg Gin Gin Glu Thr Leu Asn Gin Thr Cys He Leu Ser 
545 550 555 " 560 

Tyr Thr Asn Leu Val His Lys Val Tyr He Asn Arg Asn Glu Ser. His 
565 570 575 

Asn Gin Phe Pro Val His Ala Phe Gly Ser Phe Tyr Thr Lys Lys Gly 
580 585 590 

Arg Glu Phe Val Lys Thr Thr Val He Pro His Leu Lys Gin Glu Leu 
595 600 605 

Glu Lys Ala He Ser Asn Ala Asp Asn Asn Lys He His Val Met He 
610 615 620 

Arg Ala Leu Gly Asn He Gly - His Lys Ser He Leu Asn Val Phe Gin 
625 " 630 635 640 

Pro Tyr Phe Glu Gly Glu Lys Gin Val Ser Gin Phe Gin Arg Leu Met 
645 650 655 

Met Val Ala Cys Met Asp Arg Leu Ala.. Asp Cys Tyr Pro His He Ala 
660 665 670 

Arg Ser Val Phe Tyr Lys He Tyr Gin Asn Thr Ala Glu Leu Pro Glu 
675 . 680 685 

He Arg Val Val Ala Val His Gin Leu He Arg Ala Asn Pro Pro Val 
690 695 700 

Glu Met Leu Gin Arg Met Ala Gin Tyr Thr Asn Thr Asp Ser Gin Glu 
705 710 ~ 715 720 

Glu Val Asn Ala Ala Val Lys Ser Val He Glu Ser Ser Cys Lys Leu 
725 730 735 

Glu Ser Ser Lys His Ala Glu Leu Arg Lys Ala Ala Gin Ser Ala Arg 
740 745 750 

Pro Leu Leu Thr Lys Lys Gin Tyr Gly Met Glu Gin Ser Tyr He Asn 
755 760 m 765 

Leu Arg Asp Tyr Val Ala Glu Gin Met Gly Leu Glu Leu His Val Gin 
770 775 780 

Arg Thr Ser His Ser Ser Ala Glu Ser Ser Phe Pro Lys He Met Lys 
785 790 795 800 
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Phe Gin Leu His Gin His Asn His Gly Met Lys Gin His lie Leu Ser 
805 810 - 815 

Thr Gly Gly Met lie Ser Ser lie Arg Glu Leu Leu Asn Val Leu Tyr 
820 825 830 

Arg Gin Thr Glu Val Phe Gin Gin Glu Lys Ser Gin Arg Ser Gin Glu 
835 840 845 

Gin Gly Lys Asp Asn Glu Trp Ser Ser Ala Asn lie Ala Arg Leu Met 
850 855 860 

Asn Tyr Glu Arg Asp Glu Arg Glu Gin Leu Glu Ala lie lie Tyr Ala 
865 870 875 880 

Gin Val Glu Asp Val Gin Lys Leu Trp Ser Phe Asp Asn Gin Thr Leu 
885 890 895 

Glu His Leu Pro Glu Val lie Arg Gin Gin Glu Glu He Tyr Arg Gin 
900 905 910 

Gly Lys Asp Phe Ser Tyr Val Lys Leu Lys Gin Leu Asn Glu Met Ala 
915 920 925 

Leu Ser Phe Pro Thr Glu Met Gly Leu Pro Phe Leu Tyr Thr Tyr Asp 
930 935 940 . 

Val Pro Val Leu Met Lys Val Glu Gly Lys He Arg Ala Leu Ala Asn 
945 950 955 960 

Pro Ala He Ser Arg Asn Asn Lys Leu Thr Lys Pro Glu Gin He Ser 
965 970 975 

Thr Glu He Lys Ala Arg Val Thr Cys Thr Gly Lys Thr Gin Ser His 
980 985 990 

Leu Ser Phe Val Thr Pro Phe Asp His Gin He Tyr Met Ala Gly Tyr 
995 1000 1005 

Asp Lys Asn Met Tyr Val Ser He Pro Val Asn Ala Arg Leu Glu 
1010 1015 1020 ' 

Met Asp Val Lys Ser Lys Glu Ala Lys He Glu Phe Glu Val Glu 
1025 1030 1035 

Gin Gin Gin Gin Asp Ser Arg Leu Val His He Thr Ser Thr Pro 
1040 1045 1050 

Tyr Thr Ser Arg Ser Asp Val Met Ala He Ser Pro Val Ala Leu 
1055 1060 1065 

Arg Pro Asn Thr Tyr Val He Lys Ser His Arg Asn Asn His Arg 
1070 1075 1080 
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Tyr Phe Asp Phe Asn Phe Gly Lys Lys Glu Thr Gly Leu Thr Phe 
1085 1090 1095 

Arg Gly Trp Gly His His Pro Glu Gin Ser lie Gly Phe Asn Asp 
1100 1105 mo 

Leu Val Ser Met Trp Gin Ser Arg Gly Val Ala Gly Val Trp Glu 
1115 1120 " H25 

Gin Leu Trp Asp Lys Cys Ser Thr Glu Tyr Ser Glu Ala Thr lie 
1130 1135 H40 

Ser Phe lie Pro Ser Gin Ser Thr Thr Arg Lys Ala Thr Phe Ara 
1145 1150 H55 

He Asn Val Asp Gin Lys Tyr Gin Lys Gin Pro Glu Thr Gin Ser 
1160 1165 ' H70 

Pro Glu Asp Leu Leu Thr Leu Asn Gin Leu Ser Ser Lys Leu Gin 
1175 1180 H85 

Lys Asp Glu Pro Lys Gin Arg Gin Gin Glu He Lys Lys His Val 
H90 1195 1200 

Gly Ser Gly He Asn' Ser Ala Leu Leu Ser Cys Ser Asp I leaser- 
1205 1210 1215 

Leu Glu Phe Glu Gly Asp Lys Lys Tyr Glu His Val Val Gly Phe 
1220 1225 1230 

Ala Val Ala Lys Ser Asn Ala Asp Pro Lys Ser Arg Val Met Phe 
1235 1240 1245 

Tyr Tyr Lys Asn Lys Asn Glu Asn Lys Gin Gly Ala Leu Glu He 
1250 1255 1260 

Arg Ser Glu He Pro Asn Thr Asn Gly Leu Asn Leu Asp Asp Ser 
1265 1270 1275 

Leu Asp Thr Glu Pro Ser Thr Lys -Tyr Asn Met Arg Leu Gin Tyr 
1280 1285 1290 

Gly Asn Ser Glu Asn Asp Ala Phe Glu He Ser Ala Gin Ala Gin 
1295 1300 1305 

Leu Ser Arg Ser Gin Glu Arg Lys Gin Tyr Leu lie Asn Gin Asp 
1310 1315 1320 

Pro Leu Tyr His Val Cys Lys Glu Gin Met Gin Gin Lys Asn Phe 
1325 1330 1335 
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Gin Leu Pro Ala Cys Gin Asn Met Thr He Lys Ala Asn Phe Leu 
1340 1345 1350 

Asp His He Lys Tyr Gin Val Gin Tyr Gin Lys Leu Asn Trp Lvs 
1355 1360 1365 

Leu Val Glu Thr Leu Glu Gly Met Phe Lys Gly Leu Arg Val Leu 
1370 1375 1380 

Tyr Tyr Pro Met Thr Glu He Lys Ser He Ser Ser Val Gly Gin 
1385 1390 1395 

Asn Val Val Glu Gly Glu Val Gin Phe Gin Pro Glu Asp Phe Arg 
1400 1405 1410 

Gin Val Asn Val Thr Val Arg Asn Thr Asp Glu Glu Thr Val Phe 
1415 1420 1425 

Phe Asn He Ser Leu Asn Asn Glu Leu Leu Arg Thr Leu Leu Val 
1430 1435 1440 

Pro His Pro Val Phe His Ala Lys Cys Arg Phe Ala Gly Leu Met 
1445 1450 1455 

Gin Gly Gin Gin Asn Tyr Arg Pro Thr Cys Val He Asp Gin Thr 

1460 1465 1470 ' 

Tj :: • * *. ;« . 

Thr Ala Gin Thr Phe Ser Asn Lys Thr Tyr Ser Val Asn Leu Asp 

1475 1480 " 1485 " 

Lys Glu Pro Thr Val Val Met Gin Tyr Val Pro Lys Asp Ala Arg 
1490 1495 1500 

Val Asn Gly Gin Gin Ser Lys Ser Val Glu Gin Leu Leu Arg Glu 
1505 1510 1515 

Ser He Glu Asn Tyr Val Val Leu Val Arg Gin Val Ala Ala Asn 
1520 1525 ~ 1530 

Gin Lys Glu Val He He Asn Leu Asn His Pro Arg Thr Gin Gly 
1535 1540 1545 

Lys Thr Val Lys He Glu Met Lys Pro Ser Glu Asp Arg Gin Lys 
1550 1555 1560 

Ser Ala Arg Asn Pro Ala Ala Lys Val Thr He Asp Gly Gin Glu 
1565 1570 1575 

Met His Phe Asp Asp Lys Gin He Ala Asp Lys Cys Asp Gly Tyr 
1580 1585 1590 

Val Gin Val Tyr Ala Leu Pro Asn Gly Glu Val Lys Leu Glu Val 
1595 1600 1605 
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Glu Asp Ala Phe Tyr Leu He 
1610 1615 



Thr Ala Thr Gly Asn Lys Leu 
1625 1630 



Gly Arg Phe Ser Gin Asp Lys 
1640 1645 



Asn Cys Val Thr Arg Asp Thr 
1655 1660 



Val Glu Lys Gly Gin Gin 
1670 



He Lys Lys Val Leu Pro Leu 
1685 1690 



Asn Gly Ser Gin Met Arg Thr 
1700 1705 



Lys His Arg Tyr lie Glu Glu 
1715 1720 



.Arg Pro Leu Pro Val Cys Asn 
1730 1735 



Lys Asn Val Pro Val His Cys 
1745 1750 



Tyr Tyr Lys Ser Leu lie Asp 
1760 1765 



Arg Lys Ser Glu Thr Arg Thr 
1775 1780 



Cys Asn 
1790 



Tyr Asp Gly Gin Arg Val Lys Val 
1620 



Arg Asp Ser Val Tyr Gly Leu Cys 
1635 



His Glu Asp Phe Thr Val Pro Ser 
1650 



Arg Lys Phe Val Glu Ser Tyr Gin 
1665 



Tyr Thr Asn Val He Ser Asn Gin 
1695 



Lys Leu Ala Ser Gly Thr Val Met 
1710 



Asn Gly Glu lie Cys Phe Thr He 
1725 



Thr Ser Val Lys Gin Val: Val- Thr - 
1740 



He Gin Gly Thr Lys Thr Ala Tyr 
1755 



Gin Gly Gly Asn Pro Asp Phe Ser 
1770 



Ala Arg Met Glu Val Ala Ala Gin 
1785 



Trp Arg Asn Ser Pro Ser Glu Gin Cys 
1675 . 1680 



<210> 10 
<211> 1862 
<212> PRT 

<213> Blattella germanica 
<400> 10 

Met Thr Trp Asn Ala Leu Leu Cys Cys Leu Leu Val Ser Ala Ala Ser 
15 10 15 



Ala He Thr Pro Gly Trp Leu Pro He Asn Ser Gin Leu Asp Tyr His 
20 25 30 



Val His Gly Arg Thr Phe Ser Ser Leu Phe Gin Val Ala Asn Gin Tyr 

60 



SUBSTITUTE SHEET (RULE 26) 



WO 2004/044185 



PCT/SG2003/000266 



35 40 45 

Thr Gly lie Leu Tyr Lys Ala Arg Leu Ser Leu Asp Arg Asn Glu Asp 
50 55 60 

Gin Leu lie Thr Gly Lys Val Thr Glu Ala Gin Phe Ser Pro Val Asn 
65 70 75 80 

Thr Gin Phe Ser Ser Gly Trp Asp Glu Ser Val Pro Asp Glu Lys Leu 
85 90 95 

His Trp Asp Val Val Pro Met Ser Gin Gin Pro Phe Gin lie Glu Leu 
100 105 110 

Asn Ser Arg Gly Glu Val Arg Lys Leu Arg Val Asn Lys Phe Val Glu 
115 120 125 

Leu Trp Glu lie Asn Met lie Lys Ala He He Ser Gin Leu Gin Val 
130 135 140 

Val Val Asp Glu Asp Lys Lys Val Tyr Arg Val Phe Glu Ser Thr Val 
145 150 155 160 

Thr Gly Arg Cys Glu Ala Leu Tyr Glu Val Asp His Leu Tyr Pro Thr 
165 170 175 

•* I * ' / r 

Thr Tyr Leu Ash Pro Trp Gin Trp Thr Gin Gin His Asp Thr Lys Leu 
180 185 190 

Arg He Met Lys Thr His Gin Phe Thr Asn Cys Arg His Asn Ser Ala 
195 200 205 

Tyr Lys Leu His Phe Asn Ala Phe Glu Tyr Phe His Leu Lys Gin His 
210 215 220 

Lys Pro Glu Thr Phe Leu Ser Asn Ser Ala Val Ser Arg Val He Ala 
225 230 235 240 

Asp Gly Asp Asn Leu Lys Asn Phe Thr Phe Tyr Ser Gly Glu Thr He 
245 250 255 

His Lys He Val Leu Asn Pro Glu He Tyr Asn Lys Gin Lys Gly Met 
260 265 270 

Leu Val Ser His He Asn Val Thr Val Glu Arg Lys Gly Arg Glu Leu 
275 280 285 

Thr Val He Asp Tyr Glu Leu Arg Asn Val Gly Asp Leu Ser Tyr Ser 
290 295 300 

Thr Ser Leu Val Lys Ala His Ser Met Arg Asn Ser Ala Ser Met Asp 
305 310 315 320 
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Leu Ser Ser Ser Ser Met Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser 
325 330 335 

Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Glu Glu His 
340 345 350 

His Ser His Asn Gin Lys Leu Ser Lys Lys Arg Gin Val Pro Leu Pro 
355 360 ~ 365 

Arg Pro Leu Phe Glu Ala Asn Phe Asp Ala Ser Ser Gly Leu Thr Thr 
370 375 380 

Glu Gin Pro Val Thr Phe Arg Pro Arg Arg Gin Leu Phe Gin Gly Gin 
385 390 395 400 

Asp Met Ser Glu Glu Glu Thr Glu Gin Asn Pro Glu lie lie Pro Ala 
405 410 415 

Asn Leu Leu Pro Thr Tyr Asn Leu lie His Asn Thr Lys Gin Val Asp 
420 425 430 

Val Asp Pro Val Gly Val Ala Val Arg Leu Ser Lys Asp lie Ala Ala 
435 • 440 445 

Asp Leu Gin Gly Glu Pro. Arg Val Gly Glu Asp Arg His lie Leu Pro 
450 • 455 • v 460 

Arg Phe Thr He Leu Val Arg Leu Leu Lys Gin Leu Lys Val Ser Gin 
465 470 475 480 

He Met. Glu Ala Ala Arg Lys Leu Tyr Lys Leu Glu Asn Asp His Pro 
485 490 495 

Asn Tyr Met Asn Trp Asp Thr Trp Arg Val Tyr Arg Asp Ala Val Ser 
500 505 ~ 510 

Gin Ala Gly Thr Trp Ser Ala Leu Asn Ser He Gin Gin Phe He Ser 
515 520 525 

Ser Glu Met Val Glu Pro Lys Glu Ala Ser His Leu He Thr Val Leu 
530 535 540 

Pro Ala Ala Val Ser Asp Lys Asn Lys Ala Tyr Leu Hi6 Phe Leu Phe 
545 550 " 555 560 

Glu Met Thr Lys Asp Pro Val Phe Lys Asn Met Thr Tyr Val Asn Thr 
565 • 570 575 

Ser Leu Val Leu Ala Phe Ser Glu Val He His Gin Val Glu Met His 
580 585 590 

Gin Val Arg Asp Leu Lys He Lys Ser Val Tyr He Pro Tyr Leu Val 

62 



SUBSTITUTE SHEET (RULE 26) 



WO 2004/044185 



PCT/SG2003/000266 



595 600 605 

Gin Glu Phe Asp Asp Ala Val Lys Glu Asn Asn Ser lie Lys lie Gin 
610 615 620 

Leu Tyr Thr His Ala Leu Gly Val Thr Gly Asn Thr His He Leu His 
625 "0 635 540 

Tyr Leu Arg Pro Tyr He He Gin Leu Lys Thr He Thr His His Gin 
645 * 650 655 

Arg Leu Phe Met Val Gin Ser Leu Glu Arg Val Val Glu His Asn Pro 
"0 665 670 

Arg Lys Val He Asp Leu Leu Leu Ser Leu Tyr Leu Asp Gin Asn Glu 
675 680 685 

His Ala Asp He Arg Val Glu Ala Leu Phe Leu Leu Met Lys Ala Asp 
690 695 700 

Pro Ser He His Val Leu Lys Met Val Ala. Glu Leu Thr His Thr Glu 
705 710 715 720 

Ser Asn Asn Gin Val Leu Ser Ala Ser Gin Ser Ala He Lys Ser Ala 
725 730 735 

Ala Asn Val Glu Gly Asp He Tyr Ser Glu- Met Arg Arg Lys Ala Lvs 
740 745 " 750 

Ala Val Glu His Leu Leu Ser Thr Arg Asn Met Asp Val Ser Tyr Ser 
755 760 " 765 

Lys Ser Tyr Leu Tyr Gly Tyr Lys Ser Lys Lys He Asn Tyr Asp Ser 
770 775 78O 

Leu Tyr Asn Leu Asn Tyr He Gly Ser Glu Asp Ser He Tyr Pro Lvs 
785 790 795 8 £ Q 

Ser Met Leu Leu Asn He Phe Thr Asn Asn Leu Gly Arg He Asn Thr 
805 810 815 

His Val Gin Lys Gly Tyr Met Val Ser Ser Met Thr Asp Leu Trp Glu 
820 825 830 

Ala Phe His Thr He Tyr Lys Lys Asp Asn Gly Ser Pro Thr Asp Pro 
835 840 845 

Lys Thr* Leu Val Lys Phe Val Glu Gly Asn Leu Lys Tyr Phe Asn Met 
850 855 860 

Gly Val Gin Lys Phe Trp Ala Phe Asp Asn Thr Thr Phe Ser Asn Ala 
865 870 875 880 
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Ser Ala Val lie Gin Glu Phe Leu Lys Thr Tyr Lys Lys Pro Thr Asn 
885 890 895 

Phe Asn His Thr Lys Leu Ser Ser Ser Ser Ser lie Thr Leu Thr Leu 
900 905 910 

Pro Cys Ala Met Gly Leu Pro Ala Tyr Phe Lys Met Asn Ser Pro Ser 
915 920 925 

Leu Trp Lys Tyr Asn Gly Glu Phe Ser lie Gin Thr Asp Ala Lys Thr 
930 ^ 935 940 

Asp Val Pro Met Ser Leu Glu Asn Phe Met Asn lie Thr Gly Ser lie 
945 950 955 960 

Asn Leu Met Phe Ser Gin Met Tyr His Ala Gin Leu Ala Phe Ser Thr 
965 970 975 

Ala Phe Asp Asn Lys Glu Tyr lie Ser Gly Leu Asp Arg Lys Val Glu 
980 985 990 

Val His Val Pro Val Lys Phe Gin lie Asn Leu Asp Phe Lys Asn His 
995 1000 1005 

Asit Gly .Phe lie Arg He He Pro Leu Phe Thr Asp Arg. .Asp Tyr 
1010 1015 1020 

Asp Val Leu Gin Trp Gin Thr He Pro Tyr Thr Thr He His Asn 
1025 1030 1035 

Val Pro Asp Phe Glu Thr Val Tyr Met Asp Gin Leu Phe Lys Leu 
1040 1045 1050 

He His Val Arg Lys Thr Ala His Phe Glu Lys Lys Met Gly Glu 
1055 1060 1065 

Asn Thr Gly He Val Phe Lys Val Lys Tyr Asp Thr Asp Gin Glu 
1070 1075 1080 

Phe Leu Asp Thr Lys Trp Phe Leu Asp Glu Phe Lys Val Leu Gin 
1085 1090 1095 

Leu Phe Thr Gly Leu Asn Tyr Asp Val Pro Thr Lys Asp He Phe 
1100 1105 1110 

Tyr Asn Asn Leu Thr Val Tyr Tyr Asp His Glu Asp Thr Lys Asn 
1115 1120 1125 

His Ala Val Ser Phe Thr Val Thr Lys Glu Gin Ser Lys Phe Tyr 
1130 1135 1140 

Glu Thr Leu Asn Pro Val Val Gin Gin Asn Leu Lys Leu Ser Ser 
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1145 H50 1155 

Gly Lys Lys Gin Lys His Arg Asn Val Lys Ser His Arg lie Arg 
1160 1165 1170 

Arg Glu Tyr Thr Glu Asp Glu Asn Pro Ala lie Pro Lys Asp Lys 
1175 1180 1185 

Gin Pro Asn Ser His Pro Arg Arg Gin Glu Tyr Leu Ser Lys Ser 
1190 1195 1200 

Met Ala Leu Thr Gly Asp Ala Thr Ala Val Val Leu Asp Met Thr 
1205 1210 1215 

Leu Lys Phe Glu Gly Pro Ala Glu Ser Tyr Phe Thr Thr Thr Val 
1220 1225 1230 

Ser His Ala Thr Ser Leu Val Asn Gly Ser Ser Asn Tyr Leu Leu 
1235 1240 1245 

Phe Tyr Asp Gin His Tyr Tyr Glu Glu Lys Lys Arg Asn Gin Phe 
1250 " 1255 1260 

Cys Leu Ser Trp Ser Val Tyr Lys Pro Gin Val Pro He Met Asn 
1265 1270 1275 

He Tyr Ser Ala Phe Glu Phe Asp Pro Asn Ser Lys Val His Ala 
1280 1285 1290 

He Met Asn He Gly Lys Glu Cys Glu Asn Gly Gly Ser Ala Val 
1295 1300 1305 

Ala Asn He Asp Met Leu Arg Leu Ser Glu His Leu Asp Tyr Val 
1310 1315 1320 

Lys Asn Leu Thr Val Ser Lys Leu Cys Asp His Glu Met Arg Thr 
1325 1330 1335 

Lys Arg Asp His Val Leu Pro Ala Cys Arg Asn Ser Thr Glu Arg 
y 1340 1345. 1350 

Ala Ser Asp Leu Asn Arg Val His Val Asp He Asn Tyr Asn Leu 
1355 1360 1365 

Lys Gin His Glu Thr Phe Lys Arg Arg Val Tyr Lys Val Tyr Asp 
1370 1375 1380 

Phe Val Arg Thr His Leu Tyr Pro His Val Ser Glu Asp Val He 
1385 1390 1395 

Val Asp Asn Pro Ala Gin Phe He Ser Ala Asn Phe Thr Leu Lys 
1400 1405 1410 
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Asp Asn Thr Arg Ala Phe Asn Val Ser lie Glu Thr Pro Val Leu 
1415 1420 1425 

Ser Val Asn Ala Thr Ser Val Arg Leu Gin Ser Trp Gin Ser Glu 
1430 1435 " 1440 

Met Leu Arg Met Asn Pro Arg Thr Ser Phe Ala Lys Arg Phe Ala 
1445 1450 1455 

Lys Trp Ala Leu Pro Leu Tyr Tyr Lys Pro Thr Cys Val Val Asp 
1460 1465 1470 

Ser Ser Tyr lie Asn Thr Phe Asp Asn Phe Thr Tyr Ser Ala His 
1475 1480 1485 

His He Val Gin Asn Asp Ala Phe Tyr Thr He Leu Asp He Pro 
1490 1495 1500 

Gin Lys Phe Asn Met Glu Tyr Phe Lys Val Ala Phe Lys Pro Thr 
1505 1510 1515 

Ser Pro Val Pro Asn Met Gin Arg Glu Val Leu Val Phe Leu Arg 
1520 1525 1530 

Asn Ala' Lys He Glu Leu Lys Pro Asn .Gin Gly Met Pro Glu Val 
1535 1540 1545 

Tyr Val Glu Gly Lys Arg Val Asp Tyr Asn His His His Ser Thr 
1550 1555 1560 

Asp Leu Asn Val Ser Gin Asp Arg He Gly Tyr Val Tyr Ala Leu 
1565 1570 1575 

Pro Thr Lys Ala Ala His He Val Phe Pro Ser Tyr Glu He Glu 
1580 1585 1590 

Met Phe Tyr Asp Gly Ser Arg He Met He Gin Ala Ser Asn Met 
1595 1600 1605 

Tyr Arg Asn Phe Thr Lys Gly Leu Cys Gly Asn Met Asp Gly Glu 
1610 1615 1620 

Phe Val Asn Asp Val Leu Thr Pro Trp Gly Cys Tyr Ala Lys Asp 
1625 1630 1635 

Met Ala Leu Phe Val Ala Ser Tyr Ala Asp Asn Ser Asn Ser Glu 
1640 1645 1650 

Val Arg Lys He Lys Ala Thr Gin Asn Glu Gin Thr Cys Val Pro 
1655 1660 1665 

Gin Phe His Gin Pro Leu Val. Ser His Gin Met Arg Leu Ser Gin 
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1670 1675 1680 

Val He Lys Leu Ala Asp Thr Ser Ser Ser Ser Glu Ser Ser Ser 
1685 1690 1695 

Ser Ser Glu Ser His Glu Asn Asn Ser Ser Pro Ser Ser Glu Ser 
1700 1705 1710 

Gin Val Asn Lys Ser Lys Arg Gin Pro Asn Ser Arg Pro Arg Ser 
1715 "* 1720 1725 

Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Glu Ser Asn Glu Ser 
1730 1735 1740 

Val Leu Ala Lys Lys He He Asn Asn Gin He Gly Pro Lys Pro 
1745 1750 1755 

Thr Leu He Pro Ser Gin Ser Pro Met Thr Ser Asp Asp Lys Cys 
1760 1765 1770 

Met Thr Gin Gin Pro Arg His Thr Tyr Tyr Glu Asn Gin. Phe Cys 
1775 1780 1785 

Val Ser Glu Lys Pro Leu Asp Thr Cys Met Pro Leu He Cys His 
1790 1795 1800 

>. *• • 

Ala Thr Glu Ser Tyr Thr He Asp Val Asn Phe Tyr Cys* Val Pro 
1805 1810 1815 

Leu Gly Pro Ala Ala Asn His Tyr Met Lys Leu Val Lys Lys Gly 
1820 1825 1830 

He Leu Pro Asp Leu Ser Arg Asn Arg Asn Gly Lys Arg Val Val 
1835 1840 1845 

Leu Pro Val Glu He Pro He Gin Cys Glu Pro Val Leu Asn 
1850 1855 1860 



<210> 11 
<211> 2587 
<212> PRT 

<213> Marsupenaeus japonicus 
<4O0> 11 

Met Thr Thr Ser Ser Leu Leu Phe Val Leu Ala Leu Val Ala Gly Gly 
15 10 15 

Leu Ala Ala Pro Trp Gly Ala Asp Leu Pro Arg Cys Ser Thr Glu Cys 
20 25 30 

Pro He Ser Gly Ser Pro Lys Leu Ala Tyr Gin Pro Glu Lys Thr Tyr 
35 40 45 
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Thr Tyr Gin Tyr Ser Gly Lys Ser Arg Val Gin Leu Lys Gly Val Asp 
50 55 60 

Asp Gly Val Ser Glu Thr Glu Trp Ala Ala Arg Val Asp Leu Thr Trp 
65 70 75 80 

He Ser Pro Cys Asp Val Ala He Ser Phe Asn Asn Met Lys Met Asp 
85 90 95 

Gly Ala Arg Gly Pro He Ala Ala Arg Thr Leu Glu Arg His Pro Leu 
100 105 110 

Val Val Ala Val Val Asp Gly Arg Val Gin His Val Cys Ala His Pro 
115 120 125 

Asp Asp Glu Pro Trp Ala He Asn Leu Lys Lys Gly Val Ala Ser Ala 
130 135 ^ 14 0 

Phe Gin Asn Ser He Pro Ser Leu Ser Thr Val Ser Ser Gly Met Thr 
145 150 155 160 

Val Thr Glu Thr Asp Val Val Gly Lys Cys Pro Thr Thr Tyr Gin He 
165 170 175 

Glu Thr Glu Gly Glu Lys Val He Val Val Lys Glu Lys Asn His Arg 
180 185 190 

• ? 

His Cys Gin Gin Arg Tyr Pro Thr Pro Ala Glu Thr Pro Ala Pro Trp 
195 200 205 

Leu Lys Ala Pro Leu Pro lie Glu Glu Ser Lys Ser Glu Cys Lys Gin 
210 215 220 

Glu He Thr Asn Gly He Tyr Thr Ser He Met Cys His Asp Lys Asn 
225 230 235 240 

He Val Arg Pro Ala He Gly He Tyr Lys Tyr Val Glu Ala Asn Gin 
245 250 255 

Glu Ser Thr Leu His Phe He Ser Glu Thr Thr Asp Thr Ser Ala He 
260 265 270 

Thr Ala He Pro Arg Gly Glu Met His He Glu Ser Leu Leu Tyr Asn 
275 280 285 

His Glu Thr Met Lys Asp Pro Glu Leu Ala Pro Glu Leu Asp Gin Leu 
290 295 300 

Met Lys Glu He Cys Glu Lys Thr Lys Asp Thr Val Glu Ala Glu Ala 
305 310 315 320 

Ala Ala Leu Val Ala Lys Ala Leu His Leu Leu Arg Arg Val Pro Glu 
325 330 335 
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Thr Val Val Val Glu He Ala Gin Lys Val Arg Gin Gly His Tyr Cys 
340 345 350 

Ser Asp Ser Ala Lys Leu Glu Ser He Phe Leu Asp Ala Val Ala Phe 
355 360 365 

Leu His Glu Ser Gly Ala Val Lys Val Met Val Gin Glu He Leu Asn 
370 375 380 

Gly Arg Ala Thr Gly Gly Arg Leu Ala Leu Tyr Thr Ala Ala Leu Tyr 
385 390 395 400 

Leu Thr Pro Arg Pro Asn He Glu Ala Val Lys Ala Leu Thr Pro Leu 
405 410 * 415 

Phe Glu Ser Pro Arg Pro Met Pro Ser Leu Leu Leu Ala Ala Ala Ser 
4 20 425 430 

Met Val Asn His Tyr Cys Arg His Thr Pro His Cys His Gin Glu Ala 
435 440 445 

Pro Val Glu Arg He Ala Glu He Leu Ala Ala Lys Val Glu Gly His 
450 " 455 460 

Cys Ser Pro Ser He Gly Val Glu Glu Lys Glu Glu Ala Leu. Ala lie 
465 470 - 475 480 

Phe Lys Ala Leu Gly Asn Met Gly Val Val Thr Pro Ala Val Thr Arg 
485 490 495 

Ala Ala Ala Gin Cys He Glu Lys Glu Gly Leu Glu Thr Ser He Arg 
500 505 510 

Val Ala Ala Ala Gin Ala Phe Arg Gin Ala Asn Cys Asp Arg Pro Ala 
515 520 525 

Val Gin Lys Leu Val Asp He Ala Thr Arg Pro Thr Phe Glu Thr Glu 
530 535 540 

Val Arg He Ala Ser Tyr Leu Ala Ala He Arg Cys Ala Glu Lys Glu 
545 550 555 560 

His Leu Glu Gin He He Glu Lys lie Ser Glu Glu Glu Asn Thr Gin 
565 570 575 

Val Arg Gly Phe Val Leu Gly Bis Leu He Asn He Gin Glu Ser Thr 
580 585 590 

Cys Pro Thr Lys Glu Asn Leu Lys Tyr Leu Leu Thr Asn Val Val He 
595 600 605 
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Pro Thr Asp Phe Glu Lys Asp Phe Arg Lys Phe Ser Arg Asn Val Glu 
610 615 620 

Met Ser Tyr His Ala Pro Ala Phe Gly Met Gly Ala Asp Leu Glu Ser 
625 630 635 640 

Asn He He Tyr Ala Pro Gly Ser Phe He Pro Arg Ala Val Asn Leu 
645 650 655 

Asn Met Lys Ala Ala Val Asp Glu Thr His Met Asp Leu Ala Glu He 
660 665 670 

Gly Ala Arg Phe Glu Gly He Asp Ser He He Glu Glu Leu Phe Gly 
675 680 685 

Pro Glu Gly Tyr Leu Arg Lys Ala Thr Phe Gly Lys He Met Gin Asp 
690 695 700 

He Thr Gly Phe Ala Glu Glu Lys Gly Leu Lys Val Met Glu His He 
705 710 715 720 

Lys Gin Thr Leu Arg Thr Lys Arg Ser He Asp Ser Ser Val He Ser 
725 730 735 

Asp Phe Phe Gly Lys Leu Tyr Gly Glu Gly Arg Ser His Thr His Ala 
740 ~ 745 750 

Glu Val Phe Ala Arg He Met Gly His Glu He Thr Tyr Ala Asp Val 
755 760 765 

i 

Ala Glu Ser Leu Lys Gly Val Thr Ala Asp Thr Leu He Glu Thr Phe 
770 775 780 

Phe Ser Phe Phe Glu Glu Ser Leu Glu Gin Met Lys Gly Leu Asn Leu 
785 790 795 800 

Asn Thr Ala Arg Thr Ala Gin Leu Tyr Met Asp Tyr Ser Leu Pro Thr 
805 810 815 

He Gin Gly Thr Pro Leu Lys Leu Lys Leu Ala Gly Thr Ala Val Ala 
820 825 830 

Gly Leu Lys Met Glu Gly Asp Phe Asn He Ala Gin He Leu Ser Asp 
835 840 845 

Pro Gly Asn Leu Gin Thr Gly He Lys Leu Phe Pro Ala Leu Ser Val 
850 855 860- 

Gln Ala Thr Gly Phe Val Gly Phe Glu Cys Arg Leu Thr Arg Val Gly 
865 870 875 880 

He Glu Met Glu Asn Thr He Ser Ser Ala Thr Gly Ala Ser He Asn 
885 890 895 
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He Arg Thr Thr Glu Asn Lys Lys He Gin Met Glu Leu Glu He Pro 
900 905 910 

Glu Lys Met Glu Leu Leu Asn He Lys Ala Glu Thr Tyr Leu Val Lys 
915 920 925 

Ala Val Gly Lys Lys Leu Thr Lys He Thr Pro Pro Thr Val Arg Asp 
930 935 940 

Val Arg Val Thr His Ala Ala Cys Leu Asn Ala Val Glu Pro Val Leu 
945 ~ 950 955 ybU 

Gly He Lys Val Cys Tyr Asn He Asn Met Pro Asp Val Phe Arg Ala 
965 970 975 

Asn Gly Leu Pro Leu Gly Glu Pro Ala He Ala Lys Leu Tyr He Glu 
980 985 990 

I,ys Ala Asp Pro Ser Met Arg Gly Tyr Leu Met Thr Ala Ala He Lys 
995 1000 1005 

i 

Asn Lys Lys Gly Asn Lys Phe He Lys Leu Asn Val Glu Ala Ala. 
1010 1015 1020 

Gly Ala Thr Thr Pro Arg Arg- Ala Glu Met Thr Leu Ser Tyr Thr 
1025 1030 1035 

Lvs Glu Glu Gly Ser His He Val Ser Ala Lys Leu Asp Ser Ser 
* 1040 1045 1050 

Ser He Ala Ala Gly Val Trp Ala Thr Leu Thr Asn Glu Glu Gly 
1055 1060 1065 

His Lys Ala Met Glu Thr Tyr Val Lys Phe Asp Tyr Gly Gin He 
1070 1075 1080 

Ala He Ser Arg Gly He Lys Leu Asp Met He Val Lys Glu Glu 
1085 1090 1095 

Ser Ala Gly Lys Glu Phe Glu Val Asn Val Phe Ser Gly Arg Ser 
1100 H05 HIO 

Arq Arg Phe Thr Pro Glu Ser His He Val Glu Ala Lys Phe He 
1115 1120 H25 

Lys Lys Thr Asn Gly Pro Glu Val Asn Val Asp Val He Cys Arg 
1130 H35 H40 

Thr Arg Asn Ala Leu Ala Gin Tyr Phe Asp Leu Asn He Glu Val 
1145 H50 H55 
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Gly Ala Asp Phe Met Glu Phe Ser Pro Glu Gly Val Tyr Pro Ala 
1160 1165 1170 

Arg Tyr lie Pro Lys Val Ser He Leu Leu Pro Val Ala Leu Arg 
1175 1180 1185 

Lys Met Glu Val His Ala Asn Thr Val Ala Trp Lys Leu Ala Ser 
1190 1195 1200 

Tyr He Arg Glu Gly Ser Gin Ser Gly Glu Ser Arg Glu Leu He 
1205 " 1210 1215 

Ser Ala Phe Lys Leu Ser Lys Gly Arg Asn Asp He He Tyr Val 
1220 1225 1230 

Gin Ala Thr His Lys He Glu Gly Thr Leu Pro Gin Asn He Val 
1235 "* 1240 1245 

He Glu Asn Glu Ala Thr Val Glu Val Gly Arg Ser Ser Tyr Arg 
1250 * 1255 1260 

Ala Met Tyr Asp He Phe Tyr His Pro Glu Lys Met Gly Ala Ser 
1265 1270 1275 

Val Glu Val Phe Arg Thr Ala Gly Asn Glu Lys Val Ala Glu Met 
1280 1285 1290 

Glu Ala He Tyr Glu Asn Thr Gly Glu Lys Tyr Tyr Thr Lys Phe 
1295 " 1300 1305 

Leu Val Glu Ala Pro Gly Tyr He Arg Pro Val Arg He Glu Ala 
1310 1315 1320 

Thr Ala Glu Glu Glu Thr Gly Gly Arg Tyr Ala Leu Glu Ser Ala 
1325 1330 1335 

He Lys Tyr Gly Glu Arg Thr Val Phe Glu Val Thr Gly Pro Val 
1340 1345 1350 

Met Ala Arg Phe Thr Ser Lys Thr Ala Lys Leu. Gin Ala Asn He 
1355 1360 1365 

Lys Leu Ser Ala Met Ala Ser Glu Pro Tyr He He Gly Ala Asn 
1370 1375 1380 

Phe Val Phe Gly Asn Lys Lys Gin Met He Ala Met Glu He Lys 
1385 1390 1395 

Glu Arg Glu Glu Pro Val Phe Gly Val Glu Trp Lys Met Val Gin 
1400 1405 " 1410 

Glu Ser Ala Glu Lys Thr Thr Leu Ser He Ala Phe Val Leu Pro 
1415 1420 1425 
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Ala Leu He Glu Asn Lys Val Asp Ala Val He Thr Glu Asp Leu 
1430 1435 1440 

Val His Val Ser Phe Asn Asn Leu Val Leu Pro Lys Thr Ser Tyr 
1445 1450 1455 

Arg Arg Arg Val Lys Gly Phe Ala Asp" Val Asn lie Gly Glu Lys 
1460 1465 14 /u 

Arg Ala Asn Val Glu Phe Ser Trp Asp Ala Asp Lys Ser Pro Glu 
* 1475 1480 1485 

Lys Lys Leu Val Val Asp Al^ Ser Leu He Ser Ser^ Pro Ser Asn 



1490 



Pro Gly His Ala Glu He His Gly Asn He Val lie Ala Gly Glu 
1505 151° 1515 

Pro Tyr His Met Lys Leu He Leu Thr Ala Thr Asn Leu Leu Glu 
1520 I 525 13J 

Tyr Met Glu Gly Glu Asn Gly Phe Lys Leu Leu Leu Thr Thr Pro 
y 1535 1540 1545 

•■Ser Gln^ Lys Thr He-Val Le^ Gly Ala Ser Cys tep^ Val Gin Leu. ■ 

Glu Gly Thr Thr Thr Lys Val Val Ser Val He Glu Tyr Lys Asn 
1565 1570 1575 

Met Glu Asn Lys Glu Tyr Lys Tyr Thr Ser Val He Ala Leu Glu 
1580 1585 1590 

Lys Leu Gly Gly Pro Tyr As^ Tyr Val Val Lys Ala^ Lys Val He 



1595 



Tyr Lys Gin Pro Glu Thr Gin Glu He Met Leu Glu Thr Glu Val 
1610 . 1615 1620 

Lys His Gin Trp Thr Pro Glu Glu His Leu Val Ala Phe Lys Val 
1625 1630 1635 

Gly Ala Lys Ala Pro Val Leu Lys Met Pro Leu Met He Ala Phe 
1640 1645 1650 

Ser He His Asn Thr Arg Gly Ser Phe Val Gly Phe Cys Lys He 
1655 1660 1665 

Glu Arg Asn Thr Pro Ser Asn Val Phe Glu Trp Lys He Gin Met 
1670 1675 1680 
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Thr Pro Glu Gly Gly He Glu Val Val Glu Ala Gly Leu Asp lie 
1685 I6 90 1695 

Lys Ala He Asn Glu Val Leu Lys He Val His Ala Val Val Tbr 
1700 1705 "10 

Phe Glu Glu Glu Gly Tyr Gin Ala Tyr Gly Gin Glu Thr Ala Lys 
1715 1720 1725 

Tyr Gin Tyr Arg Phe Thr Arg Pro Ser Pro Thr Thr Tyr He Met 
1730 1735 

Gin Met Arg Thr Pro Thr Arg Thr He Glu Gly Arg Ala Lys Leu 
1745 1750 1?" 



Ser PxO q Arg Glu Ser Gly H^ Lys Phe Tyr Pro As^ Lys Gly Lys 
Ala Glu Ala Lys Tyr Glu Val Gly Tyr Lys Ala Asr^ His Gin Gly 



Ser Trp Gly Gin His Ala Ser Asn He Glu Val Arg Met Asn His 
1790 1795 



Pro Thr Leu Pro Lys Pro He Met Val Ala Ala His Tyr Thr Ala 
1805 1810 181= 



lie Gly Glu Thr He Lys Gly Thr He Glu Leu Asp He Phe Pro 
1820 I 825 

Glu Glu Glu Asn Lys He Thr Gly Thr Leu Glu Thr Gin Arg He 
1835 I 840 

Ser Glu Asn Ala He Arg Val Glu Val Phe Leu Th^ Gly Lys He 
1850 1855 

L eu Gin Val Asn Pro' Lys Ala He Val Thr Val Ala Tyr Ala Pro 
1865 1 87 0 1875 

Glu Thr Phe Ala Leu Asp Val Val Phe His Lys Thr Pro Ser Thr 
1880 I 885 

Ala Pro Val Phe Ala Leu Al^ Ala Lys Tyr Asp Ly^ Thr Ser Ala 

His Asn Ala Ala Ala Thr Phe Thr Val Glu Met Glu Gin Arg Pro 
1910 "l 5 19 

Val Phe_ Glu He Thr Ala Val Q Ala Glu Pro Glu 61^ Glu Val Pro 



1925 



Cys Asn Gly He Arg He Lys Ala He Ala Asn Ala Pro Ala Phe 
1940 1945 1 9SU 
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Gly Lys^ Tyr Asn He Phe Se^ Lys Met Cys Lys Pro g Ala Phe He 

Glu Leu Thr Thr Met Arg His Gly Gly Glu Lys GlU Q Tyr Thr Ala 
1970 1975 

Arg go Gly Leu Arg Tyr Pro Q Asp Thr Ala Glu Al^ Gly Val Tyr 

val Ala Ser Gly Arg Ala Glu Glu He Arg Gly Val Ala Val Ala 
2000 2005 2010 

Ala Va^ Lys Leu Ala Ser Pr^ Thr Met Leu Lys Va^ Glu Met Ala 

Tyr Gly Pro Glu Glu Ala Gin Val Leu Met Asn GlU Q Met Thr Glu 
2030 2035 

Glu Ty^ Glu Lys Ala Ala Leu Phe Lys Ser Val & Val Met Glu 

Val Val His Phe Leu Glu Glu Glu Ala Ser Ala Lys Gly He His 
2060 2065 

Phe Pro Ser Ser Gin Leu Val Thr. Leu Leu Gly Val Ala Lys Glu 
2075 2080 " 

Glu He Glu Glu He Tyr Arg Asp He Leu Ser Asp Ala Arg He 
2090 209S - 

Phe Asp s Thr Glu He He Ar^ Asp He Leu Ala Se^ Pro Val Val 

Ser Phe Val Pro Arg Val Tyr Phe Gly Val Trp Ser Glu He Val 
2120 2125 21 

Leu Leu Gin His Gin Leu Ser Val Asn He He 6ln g Ala He Glu 



2135 



Arg Phe Gin Gly Glu Phe Glu Gly He Thr Glu II. He Met Glu 
2150 2155 

He Val Met Glu Ala Thr Arg Met Ala Glu Thr Gly Glu Val Pro 
2165 . 2170 217 

Lys Val Leu Leu Asp Val Leu Glu Gin He Arg Ala Ser Lys Val 
2180 2185 

Phe Jg He Val Lys Arg Gl^ Val Tyr Glu He up^ Glu Glu Tyr 
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Pro Glu Glu Tyr Glu Ala He Thr His Val Val Gly Asn Val Met 
2210 2215 2220 

Ala Met Leu Glu Arg Asp Val Glu He Val Arg Val Gly Leu Met 
2225 2230 2235 

Lys Met Pro Ala Val Gin Arg lie He Asp Tyr lie Met Asn His 
* . 2240 2245 . 2250 

Phe His Ser Lys Gin Val Phe Ala Val Glu Ala Glu Arg Val Val 
2255 2260 2265 

Ser Leu He Leu Ser Glu Leu Leu Tyr Val Ser lie Glu Arg Glu 
2270 2275 2280 

Gly Asn Gly He Glu Val Gin He Pro Leu His Arg Pro Leu Tyr 
2285 2290 2295 

Ser Leu Thr Gin Val Ala Gin Glu Ala Val Pro Asn Pro He Thr 
2300 2305 2310 

Met Leu Glu Asn Leu He Phe Ala Tyr Leu Glu Tyr He Pro He 
2315 2320 2325 

Pro Val Glu His Ala He Trp Ala Tyr Tyr Asn Phe He Pro Arg 
2330 2335 2340 



• »■ 



Tyr He Thr Asp Val Leu Pro Pro Tyr Pro Arg Thr Ala Met Val 
2345 2350 2355 

Val Gly Gly Ser Glu He Leu Thr Phe Asp Gly Leu Val Val Arg 

2365 237U 



2360 



Ala Pro Arg Ser Pro Cys Lys Val Leu Leu Ala Ala His Gly Ser 
2375 " 2380 Z3B5 

His Arg Leu Met Met Ser His Pro Gin Pro Ser Ala Pro Pro Gin 
2390 2395 2400 

Leu Glu Leu Asn Thr Pro Ala Ala Ser Val Val lie Lys Pro Asp 
2405 2410 2415 

Phe Glu Val Leu Val Asn Gly Arg Pro Leu Thr Gly Ser Gin Gin 
2420 2425 2430 

Thr He Gly Asn He Arg He Val Ash Ala. Ala Lys His He Glu 
2435 2440 2445 

Val Gly Cys Pro Leu Met Lys Val Val Val Ala Lys Thr Gly Gin 
2450 2455 2460 

val Val Ala Val Glu Ala Ser Gly Trp Thr Tyr Gly Arg Val Ala 
2465 2470 2475 
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Gly Leu Leu Gly Pro Asn Thr. Gly Glu lie Ala Asp Q Asp Axg Leu 



2480 



Met Pro Thx Gly VI Gin Ala Ser Ser Pro Arg Ol« Leu V.l Ser 
2495 2500 

Ala Trp Gin Glu Asp Gin Gly Cys Ser Thr Pro jl| Vol Pro Ar g 
2510 2515 

Ser Glu Thr Thr Val Ala Arg Leu lie Gin Cys Gin Thr Leu Leu 
2525 2530 

Gly Ile_ Arg Ser Arg Cys Jan. Pro Val Val Gin Pr^ Gin Pro Phe 



2540 



He Asn Met Cys His Ala Ala Arg Asn Ala Cys Asp Ala Ala Gin 
2555 2560 

Ala Tyr Arg Thr He Cys Ala Leu Arg Gly Val Glu Glu. Met Arg 
2570 2575 

Pro Trp Ala Cys 
2585 

<210> 12 * * ** 

<211> 1603 
<212> PRT 

<213> caenorhabditis elegans 
<400> 12 

Met Lys Ser He He lie Ala Ser Leu Val Ala Leu Ala He Ala Ala 
! 5 

Ser Pro Ala Leu Asp Arg Thr Phe Ser Pro Lys Ser Glu Tyr Val Tyr 



20 



Lys Phe Asp Gly Leu Leu Leu Ser Gly Leu Pro Thr Arg Ser Ser Asp 
35 40 

Ala Ser Gin Thr Leu He Ser Cys Arg Thr Arg Leu Gin Ala Val Asp 



50 



Asp Arg Tyr He His Leu Gin Leu Thr Asp He Gin Tyr Ser Ala Ser 
65 ™ 

His He Pro Gin Ser Glu Gin Trp Pro Lys He Glu Ser Leu Glu Gin 
85 90 

Arg Glu Leu Ser Asp Glu Phe Lys Glu Leu Leu Glu Leu Pro Phe Arg 

Ala Gin He Arg Asn Gly Leu He Ser Glu He Gin Phe Ser Ser Glu 
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115 



120 125 



Asp Ala Glu Trp Ser Lys Asn Ala Lys Arg Ser lie Leu Asn Leu Phe 
130 135 140 

Ser Leu Arg Lys Ser Ala Pro Val Asp Glu Met Asn Gin Asp Gin Lys 
145 ' " 150 155 " u 

Asp Met Glu Ser Asp Lys Asp Ser Val Phe Phe Asn Val His Glu Lys 
165 l" 70 1,3 

Thr Met Glu Gly Asp Cys Arg Ser Arg Leu His lie Val Gin Glu Gly 
180 185 190 

Glu Lys Thr He Tyr Thr Lys Ser Val Asn Phe Asp Lys Cys He Thr 
195 200 205 

Arg Pro Glu Thr Ala Tyr Gly Leu Arg Phe Gly Ser Glu Cys Lys Glu 
210 215 22 

Cys Glu Lys Glu Gly Gin Phe Val Lys Pro Gin Thr Val Tyr Thr Tyr 
225 230 235 240 

Thr Phe Lys Asn Glu Lys Leu Gin Glu Sex Glu Val His Ser Val Tyr 
245 250 •"-> 

Thr Leu Asn Val Asn Gly Gin Glu Val Val Lys Ser Glu Thr Arg Ala 
260 265 270 

Lys Val Thr Phe Val Glu Glu Ser Lys He Asn Arg Glu He Lys Lys 
275 280 285 

Val Ser Gly Pro Lys Glu Glu He Val Tyr Ser Met Glu Asn Glu Lys 
290 • 295 300 

Leu He Glu Gin Phe Tyr Gin Gin Gly Asp Lys Ala Glu Val Asn Pro 
305 310 315 320 

Phe Lys Ala He Glu Met Glu Gin Lys Val Glu Gin Leu Gin Glu He 
325 330 335 

Phe Arg Gin He Gin Glu His Glu Gin Asn Thr Pro Glu Thr Val His 
340 345 350 

Leu He Ala Arg Ala Val Arg Met Phe Arg Met Cys Thr He Glu Glu 
355 360 365 

Leu Lys Lys Val His Thr Thr He Tyr Thr Lys Ala Glu Lys Lys Val 
37O 375 380 

Gin Leu val He Glu Thr Ser He Ala Val Ala Gly Thr Lys Asn Thr 
385 390 395 400 



78 

SUBSTITUTE SHEET (RULE 26) 



WO 2004/044185 



PCT/SG2003/000266 



lie Gin His Leu lie His His Phe Glu Lys Lys Ser He Thr Pro Leu 
405 410 415 

Arg Ala Ala Glu Leu Leu Lys Ser Val Gin Glu Thr Leu Tyr Pro Ser 
420 425 430 

Glu His He Ala Asp Leu Leu lie Gin Leu Ala Gin Ser Pro Leu Ser 
435 ~ 440 445 

Glu Lys Tyr Glu Pro Leu Arg Gin Ser Ala Trp Leu Ala Ala Gly Ser 
450 455 460 

Val Val Arg Gly Phe Ala Ser Lys Thr Gin Asp Leu Pro Leu He Arg 
465 470 475 480 

Pro Ala Ser Arg Gin Thr Lys Glu Lys Tyr Val Arg Val Phe Met Gin 
485 490 495 

His Phe Arg Asn Ala Asp Ser Thr Tyr Glu Lys Val Leu Ala Leu Lys 
500 505 510 

Thr Leu Gly Asn Ala Gly He Asp Leu Ser Val Tyr Glu £eu Val Gin 
515 520 525 

He He Gin Asp Pro Arg Gin Pro Leu Ser He Arg Thr Glu Ala Val 
530 535 540 

Asp Ala Leu Arg Leu Leu Lys Asp Val Met Pro Arg Lys He Gin Lys 
545 550 555 560 

Val Leu Leu Pro Val Tyr Lys Asn Arg Gin Asn Lys Pro Glu Leu Arg 
565 570 575 

Met Ala Ala Leu Trp Arg Met Met His Thr He Pro Glu Glu Pro Val 
580 585 590 

Leu Ala His He Val Ser Gin Met Glu Asn Glu Ser Asn Gin His Val 
595 600 605 

Ala Ala Phe Thr Tyr His Val Leu Arg Gin Phe Tyr Lys Ser Thr Asn 
610 615 620 

Pro Cys Tyr Gin Gin Leu Ala Val Arg Cys Ser Lys He Leu Leu Phe 
625 630 635 640 

Thr Arg Tyr Gin Pro Gin Glu Gin Met Leu Ser Thr Tyr Ser Gin Leu 
645 650 655 

Pro Leu Phe Asn Ser Glu Trp Leu Ser Gly Val Gin Phe Asp Phe Ala 
660 665 670 

Thr He Phe Glu Lys Asn Ala Phe Leu Pro Lys Glu Val Gin Ala Ser 
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675 



680 685 



Leu Glu Thr Val Phe Gly Gly Asn Trp Asn Lys Tyr Phe Ala Gin Val 
690 695 700 

Gly Phe Ser Gin Gin Asn Phe Glu Gin Val lie Leu Lys Thr Leu Glu 
705 710 

Lys Leu Ser Leu Tyr Gly Lys Gin Ser Asp Glu Leu Are, Ser Arg Arg 



725 



Val Gin Ser Gly He Gin Met Leu Gin Glu lie Val Lys Lys Met Asn 
740 745 

He Arg Pro Arg Val Gin Gin Thr Asp Ser Gin Asn Ala His Ala Val 
755 ' 760 763 

Phe Tyr Leu Arg Tyr Lys Glu Met Asp Tyr lie Val Leu Pro lie Asp 
770 775 7BU 

Met Glu Thr He Asp Thr Leu Val Glu Lys Tyr Val Arg Asn Gly Glu 
785 790 795 

Phe Asp He Lys Ser Leu Leu Thr Phe Leu Thr Asn Asp Ser Lys Phe 
805 810 

Glu Leu His Arg Ala Leu Phe Phe Tyr Glu Ala Glu Arg Arg He Pro 
820 825 B 

Thr Thr He Gly Met Pro Leu Thr He Ser Gly Lys Met Pro Thr He 
835 840 845 

Leu Ser He Asn Gly Lys Val Ser He Glu Leu Glu Lys Leu Gly Ala 
850 ^55 860 

Arg Leu Val Leu Asp He Val Pro Thr Val Ala Thr Thr His Val Thr 
865 870 875 

Glu Met Pro Leu Leu Tyr Pro Val He Glu Gin Gly Val Lys Ser Leu 

Gin Ser Ala Arg Leu His Thr Pro Leu Arg Phe Glu Ser Thr Val Glu 
900 905 910 

Leu Lys Lys Asn Thr Leu Glu He Thr His Lys Phe Val Val Pro Glu 
915 920 925 

Asn Lys Lys Thx Thr Val Ser Val His Thr Arg Pro Val Ala Phe He 
930 935 940 

Arg Val Pro Lys Asn Gin Asp Ser Glu Tyr Val Glu Ala Glu Glu Lys 
945 950 955 yt>u 
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Thr He Ser His Ser Gin Tyr Gin Met Ser Thr Glu Glu He Asp Arg 
965 970 975 

Gin Tvr Glu Thr Phe Gly Leu Arg He Asn Ala Gin Gly Asn Val Leu 
980 985 990 

Ser Gin Trp Thr Leu Pro Met Val Leu Met Thr Glu Gin Asp Phe Glu 
995 1000 1005 

Tvr Thr Leu Glu Asn Lys Asn Arg Pro Val Glu Phe Thr Ala Arg 
1010 1015 1020 

Val Thr He Gly Asn Leu Glu Lys Thr Asp Leu Ser Glu He Lys 
1025 " 1030 1035 

Phe Asp Lys He Phe Glu Lys Glu Phe Asp Leu Glu Asn Asn Glu 
1040 1045 1050 

Ser Glu Asn Arg Arg Gin Tyr Phe His Lys Met He Arg Glu He 
1055 ~ ~ 1060 1065 

Gin Ser Glu Gin Gly Phe Lys Asn Leu He Thr Leu Lys Leu Glu 
1070 1075 . 1080 

Ala Pro Gin Gin Met Tyr Trp Asn -Thr Glu Leu Arg Thr Val Cys 
1085 1090 1095 

Asp Lvs Trp He Arg Met Cys Lys Val Glu Met Asp Ala Arg Arg 
1100 H05 IHO 

Ser Pro Met Glu His Glu Asn Lys Glu Trp Thr Leu Arg Thr Glu 
1115 H20 H25 

Leu Leu Ala Ala Arg Pro Gin Met Pro Ser Ser Leu Arg Gin Leu 
1130 ~ 1135 H40 

Arg Glu Gin Pro His Arg Glu Val Gin Leu Ala Phe Asn Ala Lys 
1145 H50 H55 

Trp Glv Ser Ser Lys Lys Ser Glu He Thr Val Asn Ala Gin Leu 
* 1160 " H65 H70 

Glu Gin Ser Thr Glu Gin Lys Lys Phe He Arg Asn He Glu Arg 
1175 HBO H85 

Glu Tvr Lys Gly He Pro Glu Tyr Glu Leu Leu He Lys Ala Ala 
1190 H95 1200 

Arg Leu Asn Gin Val Asn Val Val Ser Glu Tyr Lys Leu Thr Pro 
1205 1210 1215 

Gin Ser Glu Tyr Thr Phe Ser Arg He Phe Asp Leu He Lys Ala 
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1220 1225 1230 

Tvr Asn Phe Trp Thr Val Ser Glu Lys Arg Val Gin Asn Glu Asn 
12 35 1240 1245 

. Arq Arg Val Val Leu Gin Leu Ser Val Glu Pro Leu Ser Arg Gin 
* 1250 1255 1260 

Ser His Glu His Asp His Gin Thr Pro Glu Gin Glu Val Glu Leu ' 
1265 12*70 1275 

Lys Asn Ala Arg lie Pro Arg Val Val Leu Pro Thr lie Ala Arg 
y 1280 1285 1290 

Ser Ala Met Phe Gin Gin Thr Trp Glu Lys Thr Gly Ala Thr Cys 
1295 1300 1305 

) Lys Val Asp Gin Ser Glu Val Ser Thr Phe His Asn Val He Tyr 

' J 1310 1315 1320 

Arc Ala Pro Leu Thr Thr Cys Tyr Ser Leu Val Ala Lys Asp Cys 
, 1325 1330 1335 

Ser Glu Gin Pro Arg Phe Ala Val Leu Ala Lys Lys He Asn Lys 
1340 1345 1350 

Asn Ser Glu Glu Leu Leu Val Lys Val Val Arg Arg Glu Glu Glu 
1355 1360 1365 

He Val Val Lys Lys Ser Asp Asp Lys Phe Leu Val Lys Val Asp 
1370 1375 1380 

Glv Lvs Lys Val Asn Pro Thr Glu Leu Glu Gin Tyr Asn He Glu 
* 1385 1390 1395 



) 



He Leu Gly Asp Asn Leu He Val He Arg Leu Pro Gin Gly Glu 
1400 1405 1410 

Val Arq Phe Asp Gly Tyr Thr Val Lys Thr Asn Met Pro Ser Val 
1415 1420 1425 

Ala Ser Gin Asn Gin Leu Cys Gly Leu Cys Gly Asn Asn Asp Gly 
1430 1435 1440 

Glu Arg Asp Asn Glu Phe Met Thr Ala Asp Asn Tyr Glu Thr Glu 
1445 1450 1455 

Asp Val Glu Glu Phe His Arg Ser Tyr Leu Leu Lys Asn Glu Glu 
1460 1465 1470 

Cys Glu Phe Glu Phe Asp Arg He Ser Glu Lys Lys Asn Tyr Arg 
1475 1480 1485 
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Asn Lys Trp Asn Arg Glu Glu Lys Lys Ser Asp Tyr Glu Ser Ser 
1490 1495 ■ 1500 

Ser Asp Tyr Glu Ser Asn Tyr Asp Glu Lys Glu Thr Glu Glu Glu 
1505 1510 1515 

Leu Val Lys Lys Thr Leu lie Lys Glu Phe Ser Asn Arg Val Cys 
1520 1525 1530 

Phe Ser lie Glu Pro Val Ser Glu Cys Arg Arg Gly Leu Glu Ser 
1535 1540 1545 

Glu Lys Thr Ser Asn Lys Lys lie Arg Phe Thr Cys Met Pro Arg 
1550 1555 1560 

His Arg Gin Glu Arg Ser Arg Phe Leu Gin Gly Ser Ser Glu Gin 
1565 1570 1575 

Thr Val Ala Glu Leu Val Asp Phe Pro Val Ser Phe Val Glu Ser 
1580 1585 1590 

T* * 

Val Lys lie Pro Thr Ala Cys Val Ala Tyr 
1595 1600 

<210> 13 

<211> 1660 

<212> PRT ::■ 

<213> Oscheius tipulae 

<400> 13 

Met Arg Phe Ala Val Leu Leu Ala Leu Phe Gly Leu Ala Leu Ala Ala 
15 10 15 

Arg Gin Ser Ser Val Ser Glu Gin Tyr Tyr Arg Ser Gly Arg Glu Tyr 
20 25 30 

Arg Tyr Gin Phe Asn Gly His Leu Ser Ala Gly Leu Pro lie Pro Gly 
35 4 0 4 5 

Glu Glu Asn Ser Ala Thr Arg He Gin Ser Leu He Arg He Glh Pro 
50 55 60 

Glu Asn Gly Asp Phe Met Arg Leu Gin Met Thr Lys Thr Arg Phe Ala 
65 " 70 75 80 

Thr Ser Glu Glu Asp Arg Val Leu Ser Phe Glu Asn Met Asn Glu Val 
85 ' 90 95 

Pro Val Ser Glu Lys Val Glu Lys Val Leu Ser Leu Pro He Arg Phe 
100 105 HO 

Ser Tyr Arg His Gly Met Val Gly Glu He Glu Phe Ser Thr Glu Glu 
115 120 125 
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Gin Thr Trp Ser Ser Asn lie Lys Lys Ala Val Val Asn Met Leu Gin 
130 135 140 

Val Asn Leu Val Lys Lys Gly Met Ser Glu Lys Asn Glu Tyr Glu Thr 
145 150 155 160 

Glu His Asp Asn Asp Phe Phe Leu Ser Asn Glu Arg Thr Leu Glu Gly . 

165 170 175 

Glu Cys Glu Val Ala Tyr Thr Lys He Glu Lys Ser Glu Lys Glu Gin 
180 185 190 

Gin Trp Thr Lys Ser He Asn Phe Glu Lys Cys Ser Leu Arg Pro Glu 
195 200 205 

He val Tyr Gly Arg Arg Tyr Ala Glu Glu Cys Asn Glu Cys Arg Glu 
210 215 220 

Arg Asp Glu Lys Phe Ser Ser Thr Val Phe Phe Tyr Asn He Thr Gly 

Thr Pro Glu Phe Leu He Asn Ser Val Glu Leu Gin Ser Lys His Met 
245 250 255 

Phe Ala Pro Val Thr Glu Gin Lys Gin Leu He Thr Ala Arg He Thr 
260 " 265. 270 

Asn Arg Leu Glu Leu Val Tyr Ser Gly Glu Gin Lys Glu Gin He Glu 
275 280 285 

Ala Val Arg Asn Ser Asp Lys Lys Glu Asn Leu Leu Tyr Asn Pro Glu 
290 " 295 300 

His Glu He Ala Glu Glu Lys Phe Ala Gin Thr Gly Asp Glu Glu Val 
305 310 315 320 

Ser Ser Ser Tyr Ser Gin Leu Arg Arg Ser Gly Arg Asn His Pro Ser 
325 330 335 

Ala Ala Glu Pro Ser Leu Gin Ala Asp Arg Ala Asn Arg Ala Arg Glu 
340 345 350 

Gin Pro Arg Pro Arg Lys He Leu Leu Val Asn Tyr Gin Pro Cys He 
355 ** 360 365 

Gin Ala Arg Leu Val Lys Ser Leu Arg Phe Ala Thr Glu Asp Asn Leu 
370 375 380 

Ser Ser He Arg Ser Leu Val Ser Gin Lys Ser Glu Val Val Gin Ser 
385 " 390 395 400 
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Leu Tyr Trp Asp Ala Leu Ala lie Ala Gly Thr Lys Val Thr Val Ser 
405 410 415 

His Leu Leu Glu Lys lie Asn Asn Lys Glu lie Ser Pro Met Lys Ala 
420 425 430 

Ser Gin Leu Met Lys lie Leu Ala Glu Val Arg lie Pro Ser Glu Gin 
435 440 445 

lie Ala Gin Glu Leu His Arg Phe Cys Glu Ser Asp lie Val Ser Arg 
450 455 460 

Ser Ala Val Leu Arg Gin Ser Cys Trp Leu Ser Tyr Gly Ser Val Leu 
465 470 475 * 480 

Asn Gly Val Cys Gly Gin Thr Lys Asn Val Tyr Gly Ser Glu He Thr 
485 490 495 

Glu Thr Arg Lys Gin Cys Thr Arg Gin Met Lys Glu Lys Tyr He Arg 
500 505 - 510 

Glu Leu He Glu Lys Met Asn Gin Ala Glu Ser Arg Tyr Glu Lys Val 
515 520 525 

Leu Phe Val Lys Ala He Ala Asn Ala Gly He Asp Thr Ser Val Val 
530 535 540 

Glu Leu Glu Lys He He Arg Asn Gin Glu Val Glu Lys Thr Val Arg 
545 550 555 560 

Met Gin Ala He Asp Ala Leu Arg Arg Leu Arg Leu Ser Met Pro Lys 
565 570 " 575 

Lys He Gin Asn Val Leu Met Pro Val Tyr Arg Asn His Lys Glu Thr 
580 585 590 

Pro Gly He Arg He Ser Ala Leu His Met He Met Gin Thr Gin Pro 
595 600 605 

Thr Ser- Gly Val Leu Asp Met He Val Arg Gly Leu Glu Lys Glu Arg 
610 615 620 

Ser Gin Gin Val Arg Val Tyr Thr Trp Ser Thr Leu Lys Thr Leu Ser 
625 630 635 640 

Glu Ser Glu Asn Pro Ala Glu Lys Glu He Arg Arg Arg Val Ser Gin 
645 650 655 

Ser Leu Ala Ser He Pro Val Glu Glu Gin Lys Tyr Leu Glu Ser Lys 
660 665 "* 670 

His Lys Thr Phe Asn Trp Phe Asn Met Gin Ser Gly Ala Thr Leu Asn 
675 680 685 
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Trp Ala Thr lie Phe Ser Asn Asp Ser Val Leu Pro Lys Glu He Thr 
690 695 700 

Ala Ser Leu Glu Thr Val Phe Gly Gly Glu Trp Asn Lys Tyr Leu Ala 
705 710 

Gin He Gly Leu Tyr Gin Asn Asn Leu Asp Ser Val Leu Ser Lys Leu 
725 

Leu Gin Lys Val Glu Glu Thr Gly Leu Glu Gin Leu Val Val Arg Gly 
740 745 /: » u 

Lys Arg Ser Ser Ser Phe Phe Arg Pro Ala Glu Met Leu Arg Ser Leu 
755 760 765 

Val Glu Ser Leu Arg He Ser His Arg Gin Val Pro Ala Met Ser Pro 
770 775 ' 80 

He Ala Met He Tyr Leu Arg Tyr Lys Asp Gin Asp Tyr Ala Phe Leu 
785 790 795 

Pro He Asp He Asp Thr Leu Pro Glu Met He Arg Arg Val Ala Arg 
805 810 

Asp Gly Gin Leu Asp Leu" ..Set Glu He Glu Lys Val Leu Thr Gin Ala . 



820 



Ala Arg Phe Thr Val Ala Gly Ser Ala Phe Phe His Glu Thr Val Arg 
835 840 a4 = 

Lys Val Pro Ser Ala Leu Gly Met Pro Gin Val Met Thr Ser Lys Met 
850 855 860 

Pro Thr Val Ala Gin Met Asn Gly Glu Val Lys Phe Asp Leu Glu Pro 
865 • 870 875 

Leu Asn Ser Asp Lys Phe Thr Gly Leu Arg Leu Arg Val Lys Ala Glu 
885 890 

Pro His Val Ala Ser Thr His Val Cys Lys Leu Glu Leu Phe Thr Pro 
900 905 910 

He Gly Gly Gin Gly He Lys Leu Leu His Gly Gly Arg He Gin Ala 
915 920 

Pro He Asp Ser Glu He Glu He Asn Trp Glu Lys Lys Leu He Val 
930 935 940 

Lys Ala Thr He Lys Ser Pro Glu Gin Lys Arg His He Ala His Phe 
945 950 955 
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Met Thr Arg Pro Val Leu Phe Ser Arg Glu Val Thr Net Asp Lys Gin 
965 970 975 

Met Arg Gin Tyr Pro Glu Pro Arg Glu Lys Thr lie Gin Leu Arg Glu 
980 985 990 

Asn Arg Phe Pro He His Ala Phe Glu Arg Gin Tyr Phe Glu Gin Thr 
995 1000 1005 

Gly Leu Lys Met Thr Val Ser Gly His Tyr Arg Arg Pro Phe Thr 
1010 1015 1020 

Thr Ala Phe Thr Leu Gly Glu Ser He Met Met Ser Ser Ser Ser 
1025 1030 1035 

Leu Pro Arg Met Leu Ser Leu Lys Glu Val Val Ala Tyr Met Ser 
1040 " 1045 1050 

Phe Ser Gly Phe Glu Glu Thr Glu Met Asp Glu Pro Arg Leu Leu 
1055 1060 1065 

Asn Arg Phe Tyr Glu Lys Glu Thr Glu Leu Phe Glu Thr Glu Lys 
1070 1075 1080 

Asn Val Glu Tyr Glu Gin Glu Asp Lys Glu Pro Lys Ser Ser Gin 
1085 1090 1095 

< " + . * . ■ 

Leu Gin Ser Gin He Arg Lys Val Lys Ser Glu Gly Lys Ala Tyr 
1100 1105 1110 

Lys His Arg Val His Met Lys He His Thr Val Gly Gly Pro Lys 
1115 " 1120 1125 

Thr Gin Glu Ala Glu Cys Glu He Arg Ala Leu Cys Asp Glu Arg 
1130 1135 1140 

Val Arg Phe Cys Arg Leu Asn Leu Asp Ala Ser Arg Ser Pro He 
1145 1150 1155 

Gin Gly Glu Ser Arg Gin Trp Gin Leu Lys Ser Ser Ala Glu Trp 
1160 1165 1170 

Leu Tyr Pro Glu Val Pro Ser Thr Met Lys Lys Met Leu Glu Ser 
1175 1180 1185 

Arg Arg Glu Trp Asn Ala Met Trp Thr Gly Lys Trp Gly Ser Glu 
1190 1195 1200 

Lys Gin Asn Glu Val Thr He Arg Val Gin Gly Glu Gin Ser Ser 
1205 1210 1215 

Glu Gin Lys Phe Trp Met Lys Lys Ala Glu Arg Glu Gin Ser Pro 
1220 " 1225 1230 
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Leu Thr Ser Gly Gly Gin Ala Ser Arg Ala Ala Gin Leu Asn Gin 
1235 1240 1245 

Tyr Asn He His Ala Thr Tyr Glu Val Thr Pro Glu Thr Glu Phe 
1250 1255 1260 

Trp Met Glu Asn Val Tyr Ser Met Phe Lys Thr Tyr Tyr Phe Phe 
1265 1270 1275 

Ser Ala Glu Val Gin Pro Lys Gin Asn Lys Glu Asn Arg He Gin 
1280 1285 1290 

Cys Gin He Thr Leu Glu Pro Phe Thr Arg Gin Leu Phe Asn Val 
1295 1300 1305 

Thr Val Met Ser Pro Lys Glu Lys Leu Val Leu Glu Leu Glu Asn 
1310 1315 1320 

Gin Gin Thr Pro Phe Arg Leu Pro Ala Val Asn He Gly Arg Glu 
1325 1330 1335 

Phe Gly Arg Val Gin Ser Val Arg His X'al Val Lys Ala Val Glu 
1340 ^ 1345 1350 

Arg Gin Thr Arg Pro Glu Cys He Val Lys Ser Lys Glu- H.e; .-Gin 1 
1355 1360 1365 

Thr Phe Asp Glu Val Phe Tyr Arg Thr Pro Val Met Glu Cys Phe 
1370 1375 1380 

Ser Val Leu Ala Lys Asp Cys Ser Glu Asn Pro Asp Phe Ala Val 
1385 1390 1395 

Leu Met Arg Lys Val Ser Lys Arg Gly Glu Glu Lys Met Trp Lys 
1400 " 1405 1410 

Val He Ser Arg Glu Asn Val He Glu Leu Glu Lys Lys Ser Glu 
1415 ~ 1420 1425 

Glu Met Ser Val Arg Val Asn Gly Lys Glu He Ser Glu Asp Lys 
1430 1435 1440 

Trp Glu Asp Phe Gly He Ser Gin Arg Gly Glu Glu Lys Phe Phe 
1445 ~ 1450 1455 

He Asp Ala Glu Lys Val Thr Val Glu Phe Asp Gly Phe Gin Ala 
1460 1465 1470 

Lys He Gin Met Ser Ser Leu Tyr Lys Asn Lys Gin Cys Gly Leu 
1475 1480 1485 
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Cys Gly His Tyr Asp Gly Glu Lys Thr Asn Glu Phe Arg Arg Ala 
1490 ~ 1495 

Asp Asn Glu Glu Thr Asp Asp He Glu Glu Phe Sex Arg Ser Tyr 
1505 1510 1515 

Leu Ser Lys Asp Asp Glu Cys Glu Val Asp Glu Gin Glu Met Thr 
1520 i525 

Asn Lys Arg Asn Tyr Lys Va^ Leu Arg Glu Glu Th^ Ser Ser Ser 
1535 

Glu Glu He Ser Glu Ser Leu He Glu Leu Tyr Ser Glu Ala Phe 
1550 1555 

Gin Ser Arg Glu Ala His His Arg Leu Gly Arg Arg Glu Asp Arg 
1565 " I 570 1575 

Gin Val Cys Phe Ser Gin Gl^ Ala Trp Asn Lys Cys^ Leu Lys Ser 



1580 



Lys Asp Asn 'Lys Thr Glu Thr Q Lys Asn Val His Ph^ Lys Cys Leu 
1595 tf ^ 

Thr Glu Thr Thr Arg Ser Pro Arg He Ser Ser Val Phe Ser Gin 
1610 16" 

Ala Asp He Ser Glu Asn Leu Ser Asp Val Glu Gly Leu Pro Ser 
1625 1630 1635 

Leu Ala Glu Pro Ser Pro His Ser Arg Phe Leu Pro Cys Val He 
1640 1645 



Pro Ser Leu Ser Leu Ser Gin 
1655 " 60 



<210> 14 

<211> 1687 

<212> PRT 

<213> Fundulus heteroclitus 



<400> 14 

Met Arg Val Leu Val Leu Ala Leu Thr Val Ala Leu Val Ala Gly Asn 



1 " 5 



Gin Val Ser Tyr Ala Pro Glu Phe Ala Pro Gly Lys Thr Tyr Glu Tyr 
20 25 

Lys Tyr Glu Gly Tyr He Leu Gly Gly Leu Pro Glu Glu Gly Leu Ala 
J 35 40 

Lys Ale Gly Val Lys He Gin Ser Lys Val Leu lie Gly Ala Ala Gly 
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Pro Asp Ser Tyr He Leu Lys Leu Glu Asp Pro Val He Ser Gly Tyr 
65 70 75 80 

Ser Gly He Trp Pro Lys Glu Val Phe His Pro Ala Thr Lys Leu Thr 
85 90 95 

Ser Ala Leu Ser Ala Gin Leu Leu Thr Pro Val Lys Phe Glu Tyr Ala 
100 105 HO 

Asn Gly Val lie Gly Lys Val Phe Ala Pro Pro Gly He Ser Thr Asn 
115 120 125 

Val Leu Asn* Val Phe Arg Gly Leu Leu Asn Met Phe Gin Met Asn He 
130 135 140 

Lys Lys Thr Gin Asn Val Tyr Asp Leu Gin Glu Thr Gly Val Lys Gly 
^A* i*>n 155 160 

Val Cvs Lys Thr His Tyr He Leu His Glu Asp Ser Lys Ala Asp Arg 
165 170 175 

Leu His Leu Thr Lys Thr Thr Asp Leu Asn His Cys Thr Asp Ser He 
180 185 190 

His Met Asp Val Gly Met Ala Gly Tyr Thr Glu Lys Cys Ala Glu Cys 
195 20.0 • 205 

Met Ala Arg Gly Lys Thr Leu Ser Gly Ala He Ser Val Asn Tyr He 
210 215 220 

Met Lys Pro Ser Ala Ser. Gly Thr Leu He Leu Glu Ala Thr Ala Thr 
225 230 235 240 

Glu Leu Leu Gin Tyr Ser Pro Val Asn He Val Asn Gly Ala Val Gin 
245 250 255 

Met Glu Ala Lys Gin Thr Val Thr Phe Val Asp He Arg Lys Thr Pro 
260 265 270 

Leu Glu Pro Leu Lys Ala Asp Tyr He Pro Arg Gly Ser Leu Lys Tyr 
275 280 285 

Glu Leu Gly Thr Glu Phe Leu Gin Thr Pro He Gin Leu Leu Arg He 
290 ~ 295 300 

Thr Asn Val Glu Ala Gin He Val Glu Ser Leu Asn Asn Leu Val Ser 
305 310 315 320 

Leu Asn Met Gly His Ala His Glu Asp Ser Pro Leu Lys Phe He Glu 
325 330 335 

Leu He Gin Leu Leu Arg Val Ala Lys Tyr Glu Ser He Glu Ala Leu 
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340 345 350 

Trp Ser Gin Phe Lys Thr Lys He Asp His Arg His Trp Leu Leu Ser 
355 360 365 

Ser He Pro Ala He Gly Thr His Val Ala Leu Lys Phe He Lys Glu 
370 375 380 

Lys He Val Ala Gly Glu Val Thr Ala Ala Glu Ala Ala Gin Ala He 
385 390 395 400 

Met Ser Ser Thr His Leu Val Lys Ala Asp Leu Glu Ala He Lys Leu 
405 410 415 

Gin Glu Gly Leu Ala Val Thr Pro Asn He Arg Glu Asn Ala Gly Leu 
420 425 430 

Arg Glu Leu Val Met Leu Gly Phe Gly He Met Val His Lys Tyr Cys 
435 440 445 

Val Glu Asn Pro Ser Cys Pro Ser Glu Leu Val Arg Pro Val His Asp 
450 455 460 

He lie Ala Lys Ala Leu Glu Lys Arg Asp Asn Asp Glu Leu Ser Leu 
465 470 475 480 

Ala Leu Lys Val Leu Gly Asn Ala Gly His Pro Ser Ser Leu Lys Pro 
485 490 495 

He Met Lys Leu Leu Pro Gly Phe Gly Ser Ser Ala Ser Glu Leu Glu 
500 505 510 

Leu Arg Val His He Asp Ala" Thr Leu Ala Leu Arg Lys He Gly Lys 
515 520 525 

Arq Glu Pro Lys Met He Gin Asp Val Ala Leu Gin Leu Phe Met Asp 
530 535 540 

Arg Thr Leu Asp Pro Glu Leu Arg Met Val Ala Val Val Val Leu Phe 
545 550 555 560 

Asp Thr Lys Leu Pro Met Gly Leu He Thr Thr Leu Ala Gin Ser Leu 
565 570 575 

Leu Lys Glu Pro Asn Leu Gin Val Leu Ser Phe Val Tyr Ser Tyr Met 
* 580 585 590 

Lvs Ala Phe Thr Lys Thr Thr Thr Pro Asp His Ser Thr Val Ala Ala 
595 600 605 

Ala Cys Asn Val Ala He Arg He Leu Ser Pro Arg Phe Glu Arg Leu 
610 615 620 

91 

SUBSTITUTE SHEET (RULE 26) 



WO 2004/044185 



PCT/SG2003/000266 



Ser Tyr Arg Tyr Ser Arg Ala Phe His Tyr Asp His Tyr His Asn Pro 
625 630 

Trp Met Leu Gly Ala Ala Ala Ser Ala Phe Tyr He Asn Asp Ala Ala 
645 650 

Thr Val Leu Pro Lys Asn He Met Ala Lys Ala Arg Val Tyr Leu Ser 
660 665 b ' u 

Gly Val Ser Val Asp Val Leu Glu Phe Gly Ala Arg Ala Glu Gly Val 

J *--7c 6B0 o« 



675 



Gin Glu Ala Leu Leu Lys Ala Arg Asp Val Pro Glu Ser Ala Asp Arg 
690 695 700 

Leu Thr Lys Met Lys Gin Ala Leu Lys Ala Leu Thr Glu Trp Arg Ala 
705 710 715 

Asn Pro Ser Arg Gin Pro Leu Gly Ser Leu Tyr Val Lys Val Leu Gly 
725 730 

Gin Asp Val Ala Phe Ala Asn He Asp Lys Glu Met Val Glu Lys He 
740 745 

lie Glu Phe Ala Thr Gly Pro Glu He Arg Thr Arg Gly Lys Lys Ala-. 
755-4. 760- 765 

Leu Asp Ala Leu Leu Ser Gly Tyr Ser Met Lys Tyr Ser Lys Pro Met 
770 775 780 

Ser Ala He Glu Val Arg His He Phe Pro Thr Ser Leu Gly Leu Pro 
785 790 795 

Met Glu Leu Ser Leu Tyr Thr Ala Ala Val Thr Ala Ala Ser Val Glu 
805 810 

Val Gin Ala Thr He Ser Pro Pro Leu Pro Glu Asp Phe His Pro Ala 
820 825 8J 

His Leu Leu Lys Ser Asp He Ser Met Lys Ala Ser Val Thr Pro Ser 
835 840 845 

Val Ser Leu His Thr Tyr Gly Val Met Gly Val Asn Ser Pro Phe He 
850 355 860 

Gin Ala Ser Val Leu Ser Arg Ala Lys Asp His Ala Ala Leu Pro Lys 
865 8 70 875 

Lys Met Glu Ala Arg Leu Asp He Val Lys Gly Tyr Phe Ser Tyr Gin 
1 885 S9° 893 

Phe Leu Pro Val Glu Gly Val Lys Thr He Ala Ser Ala Arg Leu Glu 
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900 905 910 

Thr Val Ala He Ala Arg Asp Val Glu Gly Leu Ala Ala Ala Lys Val 
915 920 925 

Thr Pro Val Val Pro Tyr Glu Pro He Val Ser Lys Asn Ala Thr Leu 
930 935 940 

Asn Leu Ser Gin Met Ser Tyr Tyr Leu Asn Asp Ser He Ser Ala Ser 
945 950 955 960 

Ser Glu Leu Leu Pro Phe Ser Leu Gin Arg Gin Thr Gly Lys Asn Lys 
965 970 975 

He Pro Lys Pro He Val Lys Lys Met Cys Ala Thr Thr Tyr Thr Tyr 
980 985 990 

Gly He Glu Gly Cys Val Asp He Trp Ser Arg Asn Ala Thr Phe Leu 
9*5 1000 1005 

Arg Asn Thr Pro He Tyr Ala He He Gly Asn His Ser Leu Leu 
1010 1015- 1020 

Val Asn Val Thr Pro Ala Ala Gly Pro Ser He Glu Arg He Glu ■ 
1025 1030 1035 

He Glu Val Gin Phe Gly Glu - Gin Ala Ala Glu Lys He Leu Lys 
1040 1045 1050 

Glu Val Tyr Leu Asn Glu Glu Glu Glu Val Leu Glu Asp Lys Asn 
1055 1060 1065 

Val Leu Met Lys Leu Lys Lys He Leu Ser Pro Gly Leu Lys Asn 
1070 1075 1080 

Ser Thr Lys Ala Ser Ser Ser Ser Ser Gly Ser Ser Arg Ser Ser 
1085 1090 1095 

Arg Ser Arg Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser 
1100 H05 IHO 

Ser Ser Arg Ser Ser Ser Ser Ser Ser Arg Ser Ser Ser Ser Leu 
1115 J 1120 H25 

Arg Arg Asn Ser Lys Met Leu Asp Leu Ala Asp Pro Leu Asn He 
1130 ' H35 H40 

Thr Ser Lys Arg Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser 
1145 H50 H55 

Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Lys Thr Lys Trp 
1160 H65 H70 



93 

SUBSTITUTE SHEET (RULE 26) 



WO 2004/044185 



PCT/SG2003/000266 



Gin Leu His Glu Arg Asn Phe Thr Lys Asp His lie His Gin His 
1175 " H80 H85 

Ser Val Ser Lys Glu Arg Leu Asn Ser Lys Ser Ser Ala Ser Ser 
1190 " 1195 1200 

Phe Glu Ser lie Tyr Asn Lys He Thr Tyr Leu Ser Asn He Val 
1205 1210 1215 

Ser Pro Val Val Thr Val Leu Val Arg Ala He Arg Ala Asp His 
1220 1225 1230 

Lys Asn Gin Gly Tyr Gin He Ala Val Tyr Tyr Asp Lys Leu Thr 
1235 1240 1245 

Thr Arg Val Gin He He Val Ala Asn Leu Thr Glu Asp Asp Asn 
1250 1255 1260 

Trp Arg He Cys Ser Asp Ser Met Met Leu Ser His His Lys Val 
1265 1270 1275 

Met Thr Arg Val Thr Trp Gly He Gly Cys Lys Gin Tyr Asn Thr 
1280 " 1285 1290 

Thr He Val Ala Glu Thr Gly Arg Val Glu Lys Glu Pro Ala Val 
1295 1300 1305 ..i 

Arg Val Lys Leu Ala Trp Ala Arg Leu Pro Thr Tyr He Arg Asp 
1310 1315 1320 

Tyr Ala Arg Arg Val Ser Arg Tyr He Ser Arg Val Ala Glu Asp 
1325 " 1330 1335 

Asn Gly Val Asn Arg Thr Lys Val Ala Ser Lys Pro Lys Glu He 
1340 1345 1350 

Lys Leu Thr Val Ala Val Ala Asn Glu Thr Ser Leu Asn Val Thr 
1355 1360 1365 

Leu Asn Thr Pro Lys Asn Thr Phe Phe Lys Leu Gly Trp Val Leu 
1370 1375 1380 

Pro Phe Tyr Leu Pro He Asn Asn Thr Ala Ala Glu Leu Gin Ala 
1385 1390 1395 

Phe Gin Gly Arg Trp Met Asp Gin Val Thr Tyr Met Leu Thr Lys 
1400 1405 1410 

Ser Ala Ala Ala Glu Cys Thr Val Val Glu Asp Thr Val Val Thr 
1415 1420 1425 

Phe Asn Asn Arg Lys Tyr Lys Thr Glu Thr Pro His Ser Cys His 
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1430 "35 "40 

Gin v.l Leu Ala Gin Asp CyS Q Thr Ser Glu He Lys^ Phe He Val 

Leu Leu Lys Arg Asp Gin Thr Ala Glu Arg Asn Glu He Ser He 
1460 1465 

Lys He Glu Asn He Asp Val Q Asp Met Tyr Pro Lys^ Asp Asn Ala 



1-475 



Val Val Val Lys Val Asn 61^ Val Glu He Pro Le^ Thr Asn Leu 



1490 



Pro Tyr Gin His Pro Thr Gl^ Asn He Gin He Jrg g Gin Arg Glu 



1505 



Glu-Gly He Ser Leu His Ala Pro Ser His Gly Leu Gin Glu Val 
1520 1525 

Phe Leu Ser Leu Asn Lys Val Gin Val Lys Val Val Asp Trp Met 
1535 1540 

Axg Gly Gin Thr Cys Gly Leu Cys Gly Lys Ala A.p Gly Glu Val 
1550 1555 . 

Arg Gln_ Glu Tyr Ser Thr Pr^ Asn Glu Arg Val Se^ Arg Asn Ala :- 



1565 



Thr Ser Phe Ala His Ser Trp Val Leu Pro Ala Lys Ser Cys Arg 
1580 1585 

Asp Ala Ser Glu Cys Tyr Mat Gin Leu Glu Ser Val Lys Leu Glu 
1595 1600 . 

Lys Gin He Ser Leu Glu Gly Glu Glu Ser Lys cy. Tyr Ser Val 
1610 1615 

Glu Pr^ Val Trp Arg Cys LM Q Pro Gly Cys Ala Pr^ Val Arg Thr 

Thr Ser Val Thr Val Gly Leu Pro Cys Val Ser LeU Q Asp Ser Asn 
1640 1645 

Leu Asn Arg Ser Asp Ser Leu Ser Ser He Tyr Gl» LyS *** V ' 1 
1655 1660 

Asp val Ser Glu Thr Ala Glu Ser His Leu Ala CyS Q Arg Cys Thr 
1670 1675 



Pro Gin Cys Ala 
1685 
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<210> 15 
<211> 1659 
<212> PRT 

<213> Oncorhynchus mykiss 
<400> 15 

Met Arq Ala Val Val Leu Ala Leu Thr Leu Ala Leu Val Ala Ser Gin 
15 10 15 

Ser Val Asn Phe Ala Pro Asp Phe Ala Ala Ser Lys Thr Tyr Val Tyr 
20 25 30 

Lys Tyr Glu- Ala Leu Leu Leu Gly Gly Leu Pro Glu Glu Gly Leu Ala 
35 40 .45 

Arg Ala Gly Val Lys Val lie Ser Lys Val Leu lie Ser Ala Val Ala 
50 55 60 

Glu Asn Thr Tyr Leu Leu Lys Leu Val Asn Pro Glu lie Phe Glu Tyr 
65 70 75 80 

Ser Gly Val Trp Pro Lys Asp Pro Phe Val Pro Ala Ala Lys Leu Thr 
85 90 95 

Ser Ala Leu Ala Ala Gin Phe Ser lie Pro lie Lys Phe Glu Tyr Ala 
100 105 HO 

i 

Lys Gly Val Val Gly Lys Val Leu Ala Pro Thr Ala Val Ser Glu Thr 
115 ~ 120 125 

Val Leu Asn Val His Arg Gly lie Leu Asn lie Leu Gin Leu Asn lie 
130 135 140 

Lys Lys Thr Gin Asn Val Tyr Glu Leu Gin Glu Ala Gly Ala Gin Gly 
145 150 155 160 

Val Cys Lys Thr His Tyr Val He Arg Glu Asp Ala Lys Ala Glu Arg 
165 170 175 

He His Leu Thr Lys Ser Lys Asp Leu Asn Asn Cys Gin Gin Arg He 
180 1B5 190 

Met Lys Asp Phe Gly Leu Ala Tyr Thr Glu Lys Cys Val Glu Cys Arg 
195 200 205 

Gin Arg Gly Glu Ala Leu Met Gly Ala Ala Thr Tyr Asn Tyr Leu Met 
210 215 220 

Lys Pro Ala Asp Asn Gly Ala Leu He Leu Glu Ala Thr Val Thr Glu 
225 230 235 240 

Leu His Gin Phe Thr Pro Phe Asn Glu Met Ser Gly Ala Ala Gin Met 
245 250 255 
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Glu Ala Lys Gin Met Leu Thr Phe Val Glu He Lys Lys Asp Pro He 
260 265 270 

He Val Pro Asp Asn Asn Tyr Val His Arg Gly Ser He Arg Tyr Glu 
275 280 285 , 

Phe Ala Thr Glu He Leu Gin Met Pro He Gin Leu Leu Lys He Ser 
290 295 300 

Asn Ala Arg Ala Gin Ala Val Lys He Leu Asn His Leu Val Thr Tyr 
305 310 315 320 

Asn Thr Ala Pro Val His Glu Asp Ala Pro Leu Lys Phe Leu Gin Phe 
325 330 335 

He Gin Leu Leu Arg Met Ala Ser Ser Glu Thr He Asn Ala He Trp 
340 345 350 

Ala Glu Phe Lys Ala Lys Pro Ala Tyr Arg His Trp lie Leu Asp Ala 
355 360 365 

Val Pro Ser He Gly Ser Ser Val Ala Val Arg Phe He Lys Glu Lys 
370 375 ' 380 

Phe Leu Ala Gly Asp He Thr He Phe Glu Ala Ala Gin Ala: Leu* Val: 
385 390 395 400 

Ala Ala Val His Met Val Ala Ala Asp Leu Glu Thr Val Lys Leu Val 
405 410 415 

Glu Ser Leu Ala Phe Asn His Lys He Gin Thr His Pro Val Leu Arg 
420 425 430 

Glu Leu Thr Met Leu Gly Tyr Gly Thr Met Val Ser Lys Tyr Cys Val 
435 440 445 

Glu His Pro Asn Cys Pro Ala Glu Leu Val Lys Pro He His Glu Leu 
450 " 455 460 

Ala Val Gin Ala Val Ala Asn Ser Lys Phe Glu Glu Leu Ser Met Val 
465 470 475 480 

Leu Lys Ala Leu Gly Asn Ala Gly His Pro Ala Ser He Lys Pro He 
485 490 495 

Thr Lvs Leu Leu Pro Val Phe Gly Thr Ala Ala Ala Ala Leu Pro Leu 
500 505 510 

Arg Val Gin Ala Asp Ala Val Leu Ala Leu Arg Asn He Ala Lys Arg 
515 520 525 
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Glu Pro Arg Met Val Gin Glu Val Ala Val Gin Leu Phe Met Asp Lys 
530 ' 535 540 

Ala Leu His Pro Glu Leu Arg Met Leu Ala Cys He Val Leu Phe Glu 
545 550 555 560 

Thr Lys Pro Pro Met Gly Leu Val He Thr Leu Ala Ser He Leu Lys 
565 570 575 

Thr Glu Lys Asn Met Gin Val Ala Ser Phe Thr Tyr Ser His Met Met 
580 585 590 

Ser Leu Thr Arg Ser Thr Ala Pro Asp Phe Ala Ser Val Ala Ala Ala 
595 ^ 600 605 

Cys Asn Val Ala Val Lys Met Leu Ser Asn Lys Phe Arg Arg Leu Ser 
610 615 620 

Cys His Phe Ser Gin Ala He His Leu Asp Ala Tyr Ser Asn Pro Leu 
625 630 635 640 

Arg He Gly Ala Ala Ala Ser Ala Phe Tyr He Asn Asp Ala Ala Thr.- 
645 650 655 

i - 

* t 

Leu Phe Pro Arg Thr Val Val Ala Lys Ala Arg Thr Tyr Phe Ala Gly 
660 665 670 



Ala Ala Ala Asp Val Leu Glu Val Gly Val Arg Thr Glu Gly He Gin 
675 680 685 

Glu Ala Leu Leu Lys Leu Pro Pro Ala Pro Glu Asn. Ala Asp Arg He 
690 695 700 

Thr Lys Met Arg Arg Val He Lys Ala Leu Ser Asp Trp Arg Ser Leu 
705 " 710 715 720 

Ala Thr Ser Lys Pro Leu Ala Ser He Tyr Val Lys Phe Phe Gly Gin 
725 730 735 

Glu He Ala Phe Ala Asn He Asp Lys Ser He He Asp Gin Ala Leu 
740 745 ' 750 

Gin Leu Ala Asn Ser Pro Ser Ala His Ala Leu Gly Arg Asn Ala Leu 
755 760 765 

Lys Ala Leu Leu Ala Gly Ala Thr Phe Gin Tyr Val Lys Pro Leu Leu 
770 775 780 

Ala Ala Glu Val Arg Arg He Phe Pro Thr Ala Val Gly Leu Pro Met 
785 790 795 800 

Glu Leu Ser Tyr Tyr Thr Ala Ala Val Ala Lys Ala Tyr Val Asn Val 
805 810 815 
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Arg Ala Thr Leu Thr Pro Ala Leu Pro Glu Thr Phe His Ala Ala Gin 
820 825 830 

Leu Leu Lys Thr Asn lie Glu Leu His Ala Glu Val Arg Pro Ser He 



835 



Val Met His Thr Phe Ala Val Met Gly Val Asn Thr Ala Phe He Gin 
850 855 860 

Ala Ala He Met Ala Arg Ala Lys Val Arg Thr lie Val Pro Ala Lys 
865 870 875 

Phe Ala Ala Gin Leu Asp lie Ala Asn Gly Asn Phe Lys Phe Glu Ala 
885 890 

Phe Pro Val Ser Pro Pro Glu His He Ala Ala Ala His lie Glu Thr 
900 905 910 

Phe Ala Val Ala Arg Asn Val Glu Asp Val Pro Ala Glu Arg He Thr 
915 920 92 = 

Pro Leu He Pro Ala, Gin Gly Val Ala Arg Ser Thr Gin Gin Ser Arg 
930 935 940 

Asp Lys Leo Thr Ser Met Ile.Ala Asp Ser bia Ala Ser Phe Ala Gly 
945 950 95 5 St>U 

Ser Leu Ser Arg Ser Ser Glu He Leu Tyr Ser Asp Leu Pro Ser Asn 
965 970 

Phe Lys Pro He He Lys Ala He Val Val His Leu Glu Glu Thr He 
980 98 5 990 

Cys Val Glu Arg Leu Gly Val Lys Ala Cys Phe Glu Phe Thr Ser Glu 
995 1000 loos 

Ser Ala Ala Phe He Arg Asn Thr Leu Phe Tyr Asn Met He Gly 
1010 1015 102 

Lys His Ser Val Leu He Ser Val Lys Pro Ser Ala Ser Glu Pro 
1025 1030 1033 

Ala He Glu Arg Leu Glu Phe Glu Val Gin Val Gly Pro Lys Ala 
1040 " 1045 1050 

Ala Glu Lys He He Lys Val He Thr Met Asn Glu Glu Glu Glu 
10S5 1060 1065 

Ala Pro Glu Gly Lys Thr Val Leu Leu Lys Leu Lys Lys He Leu 
1070 ' 1075 1080 
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Leu Pro Asp Leu Lys Asn Gly Thr Arg Ala Ser Ser Ser Ser Ser 
1085 1090 1095 



Ser Ser Ser Ser Ser Ser Ser Arg Ser Ser Ser Ser Arg Ser Arg 
1100 1105 1110 



Ser Arg Lys Ser Glu Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser 

1115 1120 1125 

Arg lie Ser Lys Arg Asp Gly Pro Asp Gin Pro Tyr Asn Pro Asn 

1130 - 1135 1140 

Asp Arg Lys Phe Lys Lys Asn • His Lys Asp Ser Gin Ser Thr Ser 

1145 1150 1155 

Asn Val He Ser Arg Ser Lys Ser Ser Ala Ser Ser Phe His Ala 

1160 1165 1170 

He Tyr Lys Gin Asp Lys Phe Leu Gly Asn Lys Leu Ala Pro Net 

1175 1180 1185 

Val He He Leu Phe Arg Leu Val Arg Ala Asp His Lys He Glu 

1190 1195 1200 

Gly Tyr Gin Val Thr Ala Tyr Leu Asn Lys Ala Thr Ser Arg Leu 

1205 1210 1215 

Gin He He Met Ala Ala Leu Asp Glu Asn Asp Asn Trp Lys Leu 

1220 1225 1230 

Cys Ala Asp Gly Val Leu Leu Ser Lys His Lys Val Thr Ala Lys 

1235 1240 1245 

He Ala Trp Gly Ala Glu Cys Lys Asp Tyr Asn Thr Phe He Thr 

1250 1255 1260 

Ala Glu Thr Gly Leu Val Gly Pro Ser Pro Ala Val Arg Leu Arg 

1265 1270 1275 

Leu Ser Trp Asp Lys Leu Pro Lys. Val Pro Lys Ala Val Trp Arg 

1280 1285 1290 

Tyr Val Arg He Val Ser Glu Phe He Pro Gly Tyr He Pro Tyr 

1295 1300 1305 

Tyr Leu Ala Asp Leu Val Pro Met Gin Lys Asp Lys Asn Asn Glu 

1310 1315 1320 

Lys Gin He Gin Phe Thr Val Val Ala Thr Ser Glu Arg Thr Leu 

1325 • 1330 1335 



Asp Val He Leu Lys Thr Pro Lys Met Thr Leu Tyr Lys Leu Gly 
1340 1345 1350 
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Val Asn Leu Pro Cys Ser Leu Pro Phe Glu Ser Met Thr Asp Leu 
1355 1360 1365 

Ser Pro Phe Asp Asp Asn lie Val Asn Lys lie His Tyr Leu Phe 
1370 1375 1380 

Ser Glu Val Asn Ala Val Lys Cys Ser Met. Val Arg Asp Thr Leu 
1385 1390 1395 

Thr Thr Phe Asn Asn Lys Lys Tyr Lys He Asn Met Pro Leu Ser 
1400 1405 1410 

Cys Tyr Gin Val Leu Ala Gin Asp Cys Thr Thr Glu Leu Lys Phe 
* 1415 1420 1425 

Met Val Leu Leu Lys Lys Asp His Ala Ser Glu Gin Asn His He 
1430 1435 144U 

Asn Val Lys He Ser Asp He Asp Val Asp Leu Tyr Thr Glu Asp 

1450 1455 



1445 



His Gly Val He Val Lys Val Asn Glu Met Glu lie Ser ,Asn Asp 
1460 1465 1470 

Asn Leu Pro Tyr Lys Asp Pro Ser Gly Ser He Lys He Asp Arg-: 
X 4 75 1480 1485 

Lys Gly Lys Gly Val Ser Leu Tyr Ala Pro Ser His Gly Leu Gin 
y 1490 1495 1500 

Glu Val Tyr Phe Asp Lys Tyr Ser Trp Lys He Lys Val Val Asp 
1505 1510 "la 

Trp Met Lys Gly Gin Thr Cys Gly Leu Cys Gly Lys Ala Asp Gly 
1520 " 1525 1530 

Glu Asn Arg Gin Glu Tyr Arg Thr Pro Ser Gly Arg Leu Thr Lys 
1535 1540 !545 

Ser Ser Val Ser Phe Ala His Ser Trp Val Leu Pro Ser Asp Ser 
1550 1555 1560 

Cys Arg Asp Ala Ser Glu Cys Leu Met Lys Leu Glu Ser Val Lys 
^ 1565 1570 1575 

Leu Glu Lys Gin Val He Val Asp Asp Arg Glu Ser Lys Cys Tyr 
1580 1585 ISSO 

Ser Val Glu Pro Val Leu Arg Cys Leu Pro Gly Cys Leu Pro Val 
1595 1600 1605 
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Arq Thr Thr Pro lie Thr lie Gly Phe His Cys Leu Pro Val Asp 
1610 1615 1620 

Ser Asn Leu Asn Arg Ser Glu Gly Leu Ser Ser lie Tyr Glu Lys 
1625 1630 1635 

Ser Val Asp Leu Met Glu Lys Ala Glu Ala His Val Ala Cys Arg 
1640 1645 1650 

Cys Ser Glu Gin Cys Met 
1655 

<210> 16 . ' 

<211> 1704 
<212> PRT 

<213> Fundulus heteroclitus 
<400> 16 

Met Lys Ala Val Val Leu Ala Leu Thr Leu Ala Phe Val Ala Gly Gin 
1 5 10 15 

Asn Phe Ala Pro Glu Phe Ala Ala Gly Lys Thr Tyr Val Tyr Lys Tyr 
20 25 30 

Glu Ala Leu He Leu Gly Gly Leu Pro Glu Glu Gly Leu Ala Arg Ala 
35 40 4 5 

Gly Leu Lys He Ser Thr Lys Leu Leu Leu Ser Ala Ala Asp Gin Asn 
50 55 60 

Thr Tyr Met Leu Lys Leu Val Glu Pro Glu Leu Ser Glu Tyr Ser Gly 
65 70 75 80 

- He Trp Pro Lys Asp Pro Ala Val Pro Ala Thr Lys Leu Thr Ala Ala 
85 90 95 

Leu His Leu Ser Ser Gin Phe Pro Ser Ser Leu Asn Thr Pro Met Val 
100 105 HO 

Phe Val Gly Lys Val Phe Ala Pro Glu Glu Val Ser Thr Xeu Val Leu 
115 120 125 

Asn lie Tyr Arg Gly He Leu Asn He Leu Gin Leu Asn He Lys Lys 
130 135 140 

Thr His Lys Val Tyr Asp Leu Gin Glu Val Gly Thr Gin Gly Val Cys 
145 150 155 160 

Lys Thr Leu Tyr Ser He Ser Glu Asp Ala Arg He Glu Asn He Leu 
J 165 170 175 

Leu Thr Lys Thr Arg Asp Leu Ser Asn Cys Gin Glu Arg Leu Asn Lys 
180 185 190 
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Asp He Gly Leu Ala Tyr Thr Glu Lys Cys Asp Lys Cys Gin Glu Glu 
195 200 205 

Thr Lys Asn Leu Arg Gly Thr Thr Thr Leu Ser Tyr Val Leu Lys Pro 
210 215 220 

Val Ala Asp Ala Val Met He Leu Lys Ala Tyr Val Asn Glu Leu He 
225 230 235 240 

Gin Phe Ser Pro Phe Ser Glu Ala Asn Gly Ala Ala Gin Met Arg Thr 
245 250 255 

Lvs Gin Ser Leu Glu Phe Leu Glu He Glu Lys Glu Pro He Pro Ser 
260 265 270 

Val Lys Ala Glu Tyr Arg His Arg Gly Ser Leu Lys Tyr Glu Phe Ser 
275 " 280 285 

Asp Glu Leu Leu Gin Thr Pro Leu Gin Leu He Lys He Ser Asp Ala 
290 295 300 

Pro Ala Gin Val Ala Glu Val Leu Lys His Leu Ala Thr Tyr Asn He 
305 310 • 315 320 

Glu Asp Val His Glu Asn Ala Pro Leu Lys Phe Leu Glu Leu Val Gin 

... .; • . 325 330 '.*.. - ' 335 . . 

Leu Leu Arg He Ala Arg Tyr Glu Asp Leu Glu Met Tyr Trp Asn Gin 
340 ~ 345 350 

Tyr Lys Lys Met Ser Pro His Arg His Trp Phe Leu Asp Thr He Pro 
355 360 365 

Ala Thr Gly Thr Phe Ala Gly Leu Arg Phe He Lys Glu Lys Phe Met 
370 375 380 

Ala Glu Glu He Thr He Ala Glu Ala Ala Gin Ala Phe He Thr Ala 
385 390 395 400 

Val His Met Val Thr Ala Asp Pro Glu Val He Lys Leu Phe Glu Ser 
. 405 410 415 

Leu Val Asp Ser Asp Lys Val Val Glu Asn Pro Leu Leu Arg Glu Val 
420 425 430 

Val Phe Leu Gly Tyr Gly Thr Met Val Asn Lys Tyr Cys Asn Lys Thr 
435 440 445 

Val Asp Cys Pro Val Glu Leu He Lys Pro He Gin Gin Arg Leu Ser 
450 455 460 

Asp Ala He Ala Lys Asn Glu Glu Glu Asn He He Leu Tyr He Lys 
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465 470 475 480 

Val Leu Gly Asn Ala Gly His Pro Ser Ser Phe Lys Ser Leu Thr Lys 
485 490 495 

He Met Pro He His Gly Thr Ala Ala Val Ser Leu Pro Met Thr He 
500 505 510 

His Val Glu Ala He Met Ala Leu Arg Asn He Ala Lys Lys Glu Ser 
515 520 525 

Arg Met Val Gin Glu Leu Ala Leu Gin Leu Tyr Met Asp Lys Ala Leu 
530 535 =40 

His Pro Glu Leu Arg Met Leu Ser Cys He Val Leu Phe Glu Thr Ser 
545 550 555 

Pro Ser Met Gly Leu Val Thr Thr Val Ala Asn Ser Val Lys Thr Glu 

565 570 =>'-> 

Glu Asn Leu Gin Val Ala Ser Phe Thr Tyr Ser His Met Lys Ser Leu 
580 585 590 

Ser Arg Ser Pro Ala Thr He His Pro Asp Val Ala Ala Ala Cys Ser 
595 600 60S 

Ala Ala Met Lys He Leu Gly Thr Lys Leu Asp Arg Leu Ser Leu Arg- 
610 615 620 

Tyr Ser Lys Ala Val His Val Asp Leu Tyr Asn Ser Ser Leu Ala Val 
625 630 

Gly Ala Ala Ala Thr Ala Phe Tyr He Asn Asp Ala Ala Thr Phe Met 
645 650 

Pro Lys Ser Phe Val. Ala Lys Thr Lys Gly Phe He Ala Gly Ser Thr 
660 665 670 

Ala Glu Val Leu Glu He Gly Ala Asn He Glu Gly Leu Gin Glu Leu 
675 680 685 

He Leu Lys Asn Pro Ala Leu Ser Glu Ser Thr Asp Arg He Thr Lys 
690 695 700 

Met Lys Arg Val He Lys Ala Leu Ser Glu Trp Arg Ser Leu Pro Thr 
705 710 715 VZO 

Ser Lys Pro Leu Ala Ser Val Tyr Val Lys Phe Phe Gly Gin Glu He 
J 730 735 



725 



Gly Phe Ala Asn He Asp Lys Pro Met He Asp Lys Ala Val Lys Phe 
740 745 750 
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nlT1 rlu rpvr civ Arg Glu Ala Leu Lys Ala 
Gly Lys Glu Leu Pro He Gin Glu Tyr ^xy ^ 

755 760 



L eu Leu Leu Ser Gly He Asn Phe His Tyr Ala Lys Pro val Leu Ala 
770 775 

Ma Glu Met Arg Arg He Leu Pro Thr Val Ala Gly He Pro Met Glu 
785 790 

Leu Ser Leu Tyr Ser Ala Ala Val Ala Ala Ala Ser Val Glu lie Lys 
805 OAV 

Pro Asn Thr Ser Pro Arg Leu Ser Ala Asp Phe Asp Val Lys Thr Leu 
820 b " 

Leu Glu Thr Asp Val Glu Leu Lys Ala Glu He Arg Pro Met Val Ala 



835 



Met Asp Thx Tyr Ala Val Met Gly Leu Asn Thr Asp He Phe Gin Ala 
850 855 

Ma Leu Val Ala Arg Ala Lys Leu His Ser Val Val Pro Ala Lys He 
865 870 

Ala. Ala' Arg Leu Asn He Lys-. Glu Gly Asp Phe Lys Leu Glu Ala Leu 
885 

Pro Val Asp val Pro Glu Asn He T hr Ser Met Asn Val Thr Thr Phe 



900 905 



Ala val Ala Arg Asn He Glu Glu Pro Leu val Glu Arg He Thr Pro 
915 920 

Lett L eu Pro Thr Lys Val Leu Val Pro He Pro He Arg Arg His Thr 
930 935 

Ser Lys Leu Asp Pro Thr Arg Asn Ser Met Leu Asp Ser Ser Glu Leu 



945 



950 



L eu Pro Met Glu Glu Glu Asp Val Glu Pro He Pro Glu Tyr Lys Phe 



Phe Ala Lys Lys Tyr Cys Ala Lys His He Gly Val Gly Leu 



Arg Arg Phe AJ.a j,ys ^y* *jr- j ---- 
980 9Bb 



X.ys Ala Cys Phe Lys Phe Ala s« Gin Asn Gly Ala Se^ He Gin Asp 



II. Val Leu Tyr Lys Leu Ala Gly Ser His Asn Ph^ Ser Phe Ser. 
1010 1015 

Val Thr Pro He Glu Gly Glu Val Val Glu Arg Leu Glu Met Glu 
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1025 1030 



1035 



Val Lys Val Gly Ala Lys Ala Ala Glu Lys Leu Val Lys Arg He 
1040 1° 45 

Asn Lj» Ser Glu Asp Glu GlU Q Thr Glu Glu Gly Gly & Pro Val Leu 

Val Lys Leu Asn Lys He Leu Ser Ser Arg Arg As^ Ser Ser Ser 
1070 1075 

s " 55, 5et set s " s ' r 5S. s " s " s " G1 ° ! " 5 S " "* 

*r g S.r_ Ser ser Ser ser S.^ s.r S.r ser «, ser^ ser «g Lye 



1100 



lie Asp Leu Ala Ala Arg Th^ Asn Ser Ser Ser Se^ Ser Ser Ser 
1115 

Arg Arg Ser Arg Ser Ser Ser Ser Ser Ser Ser S« Ser Ser Ser 
1130 1135 

ser Ser Ser Ser Ser Ser Ser Ser Ser Arg Arg Ser Ser Ser Ser 
1145 II 50 " 

Server Ser Ser Ser Ser Ser Ser Ser Arg Ser Ser Arg Arg Val 
1160. 1165 

Asn Ser Thr Arg Ser Ser Ser Ser Ser Ser Arg Thr Ser Ser Ala 
1175 1180 

Ser Ser Q Leu Ala Ser Phe Ph^ Ser Asp Ser Ser Se^ Ser Ser Ser 

. ser Ser Asp Arg Arg Ser Lys Glu Val Met. Glu g. Phe Gin Arg 
1205 1210 

Leu His Lys Lys Met Val Ala Ser Gly Ser Ser Ala Ser Ser Val 
1220 1225 

Glu Ala s lie Tyr Lys Glu LyS Q Lys Tyr Leu Gly Gl^ Glu Glu Ala 

val Val Ala Val He Leu Arg Ala Val Lys Ala Asp Lys Arg Met 
1250 1255 

Val Gly Tyr Gin Leu Gly Ph^ Tyr Leu Asp Lys Pr^ Asn Ala Arg 

Val Gin lie He Val Ala Asn He Ser Ser Asp Ser Asn Trp Arg 
1280 1285 
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He Cys Ala Asp Ala V.l Val Leu Ser Lys His gj Val Thr Thr 
1295 1300 

Lys lie Ser Trp Gly Glu Gin Cys Arg Lys Tyr Sjr Thr Asn Val 
1310 1315 

Xhr Gly_ Glu Thr Gly He Val Q Ser Ser Ser Pro Al^ Ala Ar g Leu 



1325 



Arg val, Ser Trp Glu Arg Le^ Pro Ser Thr Leu-Lys^ Arg Tyr Gly 



1340 



Lys Met val Asn Lys Tyr Val Pro Val Lys He »« Ser Asp Leu 
1355 1360 

He His Thr Lys Arg Glu Asn Ser Thr Arg Asn il. Ser Val He 
1370 1375 

*la Val Ala Thr Ser Glu Lys Thr Xle Asp He II. Thr Lys Thr 
1385 . 1390 

Pro Met Ser Ser Val Tyr Asn Val Thr Met His Jju Pro Met Cys 
1400 1405 

Xle Pro He Asp Glu He Lys Gly Leu Ser Pro Ph. Asp Glu Val 
1415 . 1420 

Zle Asp Lys He His Phe Met Val Ser Lys Ala jl. Ala Ala Glu 
1430 1435 

Cys Ser Phe Val Glu Asp Thr Leu Tyr Thr Phe J.» Asn Arg Ser 
1445 1450 

w a- q«-t Ser Cvs Tvr Gin Val Ala Ala Gin 

Tyr Lys Asn Lys Met Pro Ser Ser cys iyr i47Q 

14 6 0 1465 

Asp cys Thr Asp Glu Leu Lys Phe Met Val Leu go ^ ^ *** 
1475 1480 

Ser ser Glu Gin His His lie Asn Val Lys He S.r Glu He Asp 
1490 1495 

He Asp Met Phe Pro Lys Asp Asp Asn Val Thr vjl Lys Val Asn 
1505 1510 

Glu Met Glu He Pro Pro Pro Ala Cys Leu Thr Jl. Thr Gin Gin 
1520 1525 

Leu Pro Leu Lys He Lys Th^ Lys Arg Arg Gly Le^ Ala Val Tyr 

Ala Pro Ser His Gly Leu Gin Glu Val Tyr Phe Asp Arg Lys Thr 
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1550 1555 1560 

Trp Arg lie Lys Val Ala Asp Trp Met Lys Gly Lys Thr Cys Gly 
1565 1570 1575 

Leu Cys Gly Lys Ala Asp Gly Glu lie Arg Gin Glu Tyr Bis Thr 
158J0 1585 1590 

Pro Asn Gly Arg Val Ala Lys Asn Ser lie Ser Phe Ala His Ser 
1595 1600 1605 

Trp lie Leu Pro Ala Glu Ser Cys Arg Asp Ala Ser Glu Cys Arg 
1610 1615 1620 

Leu Lys Leu Glu Ser Val Gin Leu Glu Lys Gin Leu Thr He His 
1625 1630 1635 

Gly Glu Asp Ser Thr Cys Phe Ser Val Glu Pro Val Pro Arg Cys 
1640 1645 1650 

Leu Pro Gly Cys Leu Pro Val Lys Thr Thr Pro Val Thr Val Gly 
1655 1660 1665 

Phe Ser Cys Leu Ala Ser Asp Pro Gin Thr Ser Val Tyr Asp Arg 
1670 1675 . 1680 

Ser Val Asp Leu Arg Gin Thr Thr Gin Ala His Leu Ala Cys Ser 
1685 ~ 1690 i695 

Cys Asn Thr Lys Cys Ser 
1700 

<210> 17 

<211> 1677 

<212> PRT 

<213> Acipenser transmontanus 

<400> 17 

Leu Thr He Ala Leu Val Gly Ser Gin Gin Thr Lys Tyr Glu Pro Ser 
1 5 10 • 15 

Phe Ser Gly Ser Lys Thr Tyr Gin Tyr Lys Tyr Glu Gly Val He Leu 
20 25 - 30 

Thr Gly Leu Pro Glu Lys Gly Leu Ala Arg Ala Gly Leu Lys Val His 
35 4 <> 45 

Cys Lys Val Glu He Ser Glu Val Ala Gin Lys Thr Tyr Leu Leu Lys 
50 55 60 

He Leu Asn Pro Glu He Gin Glu Tyr Asn Gly He Trp Pro Lys Ala 
65 70 75 80 
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Pro Phe Tyr Pro Ala Ser Lys Leu Thr Gin Ala Leu Ala Ser Gin Leu 



85 9° 



lie Lys Phe Gin Tyr Arg Asn Gly Gin Val Gly Asp He 



Thr Gin Pro He Lys pne i*xn xy*. ~| 
inn 105 



100 

Phe Ala Ser Glu Asp Val Ser Asp Thr Val Leu Asn lie Gin Arg Gly 
115 120 



Ile Leu Asn Met Leu Gin Leu Thr He Lys Thr Thr Gin Asn Val Tyr 
130 135 

Gly Leu Gin Glu Asn Gly He Ala Gly He Cys Glu Ala Ser Tyr Val 



145 



Ile 



150 



Gin Glu Asp Arg Lys Ala Asn Lys II. He Val Thr Lys Ser Lys 



165 



Asp Leu Asn Asn Cys Asn Glu Lys He Lys Met Asp He Gly Met Ala 
180 185 

ryr Ser His Thr Cys Ser Asn Cys Arg Lys Ile Arg Ly. Asn Thr Arg 
195 200 

Gly Thr Ala Ala Tyr Thr Tyr He Leu Lys Pro Thr Asp Thr Gly Thr 
210 215 

Leu He Thr Gin Ala Thr Ser Gin Glu Val His Gin Leu Thr Pro Phe 
225 230 235 

Asn Glu Met Thr Gly Ala Ala lie Thr Glu Ala Arg Gin Lys Leu Val 

Leu Glu Asp Ala Lys Val He His Val Thr Val Pro Glu Gin Glu Leu 
260 265 

rw Q»^r Tie Gin Tvr Gin Phe Ala Ser Glu lie Leu Gin 
Lys Asn Arg Gly Ser lie GJ.n xyx *± 2QS 



275 . 



T hr Pro He Gin Leu Phe Thr Arg Ser Pro Glu Thr Lys He Lys 



290 



Glu val Leu Gin His Leu Val Gin Asn Asn Gin Gin Gin Val Gin Ser 



305 



310 



Asp Ala Pro ser Lys Phe Leu Gin Leu Thr Gin Leu Leu Arg Ala Cys 



325 



Thr His Glu Asn He Glu Gly He Trp Arg Gin Tyr Glu Lys Thr Gin 
340 345 

Leu Tyr Arg Arg Tr P He Leu As P Ala Leu Pro Ala Ala Ala Thr Pro 
355 350 
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Thr Ala Phe Arg Phe lie Thr Gin Arg He Met Lys Arg Asp Leu Thr 
370 375 

Asp Ala Glu Ala He Gin Thr Leu Val Thr Ala Met His Leo Val Gin 
385 390 3 



Thr Asn His Gin He Val Gin Met Ala Ala Glu Leo Val Phe Asp Arg 
405 410 

Ala Asn Leo Lys Cys Pro Val Leo Arg Lys His Ala Val Leu Ala Tyr 
420 425 

Gly Ser Met Val Asn Arg Tyr Cys Ala Glo Thr Leo Asn Cys Arg Glo 
435 440 

Glu Ala Leo Lys Pro Leo His Asp Phe Ala Asn Asp Ala He Ser Arg 
450 455 

Ala His Glu Glo Glu Thr Val Leo Ala Leo Lys Ala Leu Gly Asn Ala 
465 470 4 

Gly Gin Pro Ser Ser He Lys Arg He Gin Lys Cys Leu Pr'o Gly Phe 
Ser Ser o£y Ala Ser Gin Leu Pro Val Lys He Gin Val Asp Ala Val 

500 DVD 



net Ala Leu Arg Asn He Ala Lys Lys Glu Pro Gly Lys Val Gin Glu 

His 

530 535 540 



515 520 
Leu Thr Met Gin Leu Phe Met Asp His Gin Leu His Ser Glu Val Arg 



Met Val Ala Ser Met Val Leu Leu Glu Thr Arg Pro Ser Met Ala Leu 
545 550 5 " 

Val Ala Thr Leu Ala Glu Ala Leu Leu Lys Glu Thr Ser Leu Gin Val 
565 570 

Ala Ser Phe Thr Tyr Ser His Met Lys Ala He Thr' Arg Ser Thr Ala 
580 585 

Pro Glu Asn His Ala Leu Ser Ser Ala Cys Asn Val Ala Val Lys Leu 
595 600 

Leu Ser Arg Lys Leu Asp Arg Leu Ser Tyr Arg Tyr Ser Lys Ala Met 
610 615 

His Met Asp Thr Phe Lys Tyr Pro Leu Met Ala Gly Ala Ala Ala Asn 



625 



630 



635 
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He His lie lie Asn Asn Ala Ala Ser lie Leu Pro Ser Ala Val Val 
645 650 

Met Lys Phe Gin Ala Tyr lie Leu Ser Ala Thr Ala Asp Pro Leu. Glu 
660 665 



tie Gly Leu His Thr Glu Gly Leu Gin Glu Val Leu Met Gin Asn His 
675 680 . 685 



Glu His He Asp Gin Met Pro Ser Ala Gly Lys lie Gin Gin He Met 



690 



695 



Lys Met Leu Ser Gly Trp Lys Ser Val Pro Ser Glu Lys Thr Leu Ala 
705 710 



Ser Ala Tyr He Lys Leu Phe Gly Gin Glu He Ser Phe Ser Ar| Leu 



725 



Asp Lys Lys Thr He Gin Glu Ala Leu Gin Ala Val Arg Glu Pro Val 
740 745 

Glu Arg Gin Thr Val He Lys^ : Arg Val Val Asn Gin Leu Glu Arg Gly 
755 760 /DD 

Ala Ala Ala Gin Leu Ser Lys Pro Leu Leu Val Ala Glu Val Arg Arg 

770 775 -. . ;° 

He Leu Pro' Thr Cys He Gly Leu Pro Met Glu Met Ser Leu Tyr Val 
785 790 

Ser Ala Val Thr Thr Ala Asp He Asn Val Gin Ala His He Thr Pro 
805 810 

Ser Pro Thr Asn Asp Phe Asn Val Ala Gin Leu Leu Asn Ser Asn He 
820 825 

Val Leu His Thr Asp Val Thr Pro Ser He Ala Met His Thr He Ala 
835 840 

Val Met Gly He Asn Thr His Val He Gin Thr Gly Val Glu Leu His 
850 855 860 

Val Lys Ala Arg Thr Thr Val Pro Met Lys Phe Thr Ala Lys He Asp 
865 870 

Leu Lys Glu Lys Asn Phe Lys He Glu Ser Glu Pro Cys Gin Gin Glu 

Thr Glu Val Leu Ser Leu Ser Ala Gin Ala Phe Ala He Ser Arg Asn 
900 9° 5 3 



val Glu Asp Leu Asp Ala Ala Lys Lys Asn Pro Leu Leu Pro Glu Glu 
91 5 920 »" 
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Ala val Arg Asn lie Leu Asn Glu Gin Phe Asn Ser Gly Thr Glu Asp 
930 935 940 

Ser Asn Glu Arg Glu Arg Ala Gly Lys Phe Ala Arg Pro Ser Ala Glu 
945 950 955 

Met Met Ser Gin Glu Leu Met Asn .Ser Gly Glu His Gin Asn Arg Lys 



965 



Gly Ala His Ala Thr Arg Ser Ala Cys Ala Lys Ala Lys Asn Phe Gly 
J 980 985 990 

Phe Glu Val Cys Phe Glu Gly Lys Ser Glu Asn Val Ala Phe Leu Arg 
995 1000 1005 

Asp Ser Pro Leu Tyr Lys lie lie Gly Gin His His Cys Lys lie 
" 1010 1015 1° 20 

Ala Leu Lys Pro Ser His Ser Ser Glu Ala Thr lie Glu Lys lie 
1025 1030 1035 

Gin Leu Glu Leu Gin Thr Gly Asn Lys Ala Ala Ser Lys He He 
1040 1045 1050 

Arg Val Val Ala Met Gin Ser Leu Ala Glu Ala Asp Glu .Met: lys.- 
1055 1060 1065 

Gly Asn He Leu Lys Lys Leu Asn Lys Leu Leu Thr Val Asp Gly 
1070 1075 1080 

Glu Thr Gin Asp Ser Thr Leu Arg Gly Phe Lys Arg Arg Ser Ser 
1085 1090 1095 

Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser 
1100 H05 m° 

Ser Ser Ser Ser Ser Ser Gin Gin Ser Arg Met Glu Lys Arg Met 
1115 1120 H25 

Glu Gin Asp Lys Leu Thr Glu Asn Leu Glu Arg Asp Arg Asp His 
1130 1135 H40 

Met Arg Gly Lys Gin Ser Lys Asn Lys Lys Gin Glu Trp Lys Asn 
H45 1150 H55 

Lvs Gin . Lys Lys His His Lys Gin Leu Pro Ser Ser Ser Ser Ser 
1160 H65 1170 

Ser Ser Ser Ser Ser Ser Gly Ser Asn Ser Ser Ser Ser Ser Ser 
1175 1180 U85 
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Sex Ser Ser Ser Ser Ser Ser Arg. Ser His Asn His Arg Asn Asn 
1190 1195 1200 



Thr Arg Thr Leu Ser Lys Ser Lys Arg Tyr Gin Asn Asn Asn Asn 
1205 1210 1215 



Ser Ser Ser Ser Ser Gly Ser Ser Ser Ser Ser Glu Glu lie Gin 
1220 1225 1230 

Lys Asn Pro Glu lie Phe Ala Tyr Arg Phe Arg Ser His Arg Asp 
y 12 35 1240 . 1245 

Lys Leu Gly Phe Gin Asn Lys Arg Gly Arg Met Ser Ser Ser Ser 
* 1250 1255 1260 

Ser Ser Ser Ser Ser Ser Ser Ser Gin Ser Thr Leu Asn Ser Lys 
1265 1270 1275 

Gin Asp Ala Lys Phe Leu Gly Asp Ser Ser Pro Pro lie Phe Ala 
1280 1285 1290 

Phe Val Ala Arg Ala Val Arg Ser Asp Gly Leu Gin Gin Gly Tyff 
1295 1300 1305 

Gin Val Ala Ala Tyr Thr Asp Asn Arg Val Ser Arg Pro Arg Val 
1310 1315 1320 

• If - ••: ■-: 

Gin Leu Leu Ala Thr Glu He He Glu Lys Ser Arg Trp Gin He 
1325 1330 1335 

Cys Ala Asp Ala He Leu Ala Ser Asn Tyr Lys Ala Met Ala Leu 
J - - - - 1345 1350 



1340 



Met Arg Trp Gly Glu Glu Cys Gin Asp Tyr Lys Val Ala Val Ser 
1355 ~ 1360 1365 

Ala Val Thr Gly Arg Leu Ala Ser His Pro Ser Leu Gin He Lys 
1370 1375 1380 

Ala Lys Trp Ser Arg He Pro Arg Ala Ala Lys Gin Thr Gin Asn 
1385 1390 1395 

He Leu Ala Glu Tyr Val Pro Gly Ala Ala Phe Met Leu Gly Phe 
1400 . 1405 1410 

Ser Gin Lys Glu Gin Arg Asn Pro Ser Lys Gin Phe Lys He He 
1415 1420 1425 

Leu Ala Val Thr Ser Pro Asn Thr He Asp Thr Leu He Lys Ala 
1430 1435 1440 

Pro Lys He Thr Leu Phe Lys Gin Ala Val Gin He Pro Val Gin 
1445 1450 1455 
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lie Pro Met Glu Pro Ser Asp Ala Glu Arg Arg Ser Pro Gly Leu 
1460 1465 

Ala Ser He Met Asn Glu He Pro Phe Leu He Glu Glu Ala Thr 
1475 1480 1485 

Lys Sex Lys Cys Val Ala Gin Glu Asn Lys Phe Ile^ Thr Phe Asp 



1490 



Gly Val Lys Phe Ser Tyr Gin Met Pro Gly Gly Cys Tyr His He 
1505 1510 idxd 

Leu Ala Gin Asp Cys Arg Ser Lys Val Arg Phe Met Val Met Leu 
1520 I 525 

Lys Gl^ Ala Ser Met Ser Lys^ Asn Leu Arg Ala Val g Asn Ala Lys 

He Tyr Asn Lys Asp He Asp He Leu Pro Thr Thr Lys Gly Ser 
1550 1555 1 



Val Arg Leu Leu He Asn Asn Asn Glu He Pro Leu Ser Gin Leu 
1565 1570 1575 

Pro Ph| Q Thr Asp ser Ser GD.^ Asn HeV.His He Ly| Q Arg Ala Asp 

Glu Gly Val Ser Val Ser Ala Gin Gin Tyr Gly Leu Glu Ser Leu 
1595 1600 1605 

Tyr Phe Asp Gly Lys Thr Val Gin Val Lys Val Thr Ser Glu Met 
1610 1615 

Arg Gly Lys Thr Cys Gly Leu Cys Gly His Asn Asp Gly Glu Arg 
1625 1630 1635 

Arg Lys Glu Phe Arg Met Pro Asp Gly Arg Gin Ala Arg Gly Pro 
1640 1645 1650 

Ser Val Ser. Pro Thr Pro Gly Leu Cys Leu Glu Lys Thr Ala Thr 
1655 1660 1665 

Glu Ala Ala Ser Phe Cys Val lie Met 
1670 1675 

<210> IB 
<211> 1807 
<212> PRT 

<213> Xenopus laevis 
<400> 18 

Met Lys Gly He Val Leu Ala Leu Leu Leu Ala Leu Ala Gly Ser Glu 
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x 5 10 15 

Arc Thr His He Glu Pro Val Phe Ser Glu Ser Lys He Ser Val Tyr 
y 20 25 30 

Asn Tyr Glu Ala Val He Leu Asn Gly Phe Pro Glu Ser Gly Leu Ser 
35 40 45 

Arg Ala Gly He Lys' He Asn Cys Lys Val Glu He Ser Ala Tyr Ala 
50 ^ 55 60 

Gin Arg Ser Tyr Phe Leu Lys He Gin Ser Pro Glu He Lys Glu Tyr 
65 70 75 80 

Asn Gly Val Trp Pro Lys Asp Pro Phe Thr Arg Ser Ser Lys Leu Thr 
85 90 95 

Gin Ala Leu Ala Glu Gin Leu Thr Lys Pro Ala Arg Phe Glu Tyr Ser 
100 105 HO 

Asn Gly Arg Val Gly Asp He Phe Val Ala Asp Asp Val Ser Asp Thr 
115 120 125 

•'<, 

Val Ala Asn He Tyr Arg Gly He Leu Asn Leu Leu Gin Val Thr He 
130 135 140 

: \ . j/- . , • .a " . ' 

Lys Lys Ser Gin Asp Val Tyr Asp Leu Gin Glu Ser Ser Val Gly Gly 
145 150 155 160 

He Cys His Thr Arg Tyr Val He Gin Glu Asp Lys Arg Gly Asp Gin 
165 170 175 

He Arg He He Lys Ser Thr Asp Phe Asn Asn Cys Gin Asp Lys Val 
180 185 190 

Ser Lys Thr He Gly Leu Glu Leu Ala Glu Phe Cys His Ser Cys Lys 
195 200 205 

Gin Leu Asn Arg Val He Gin Gly Ala Ala Thr Tyr Thr Tyr Lys Leu 
210 ~ 215 220 

Lvs Gly Arg Asp Gin Gly Thr Val He Met Glu Val Thr Ala Arg Gin 
225 230 235 240 

Val Leu Gin Val Thr Pro Phe Ala Glu Arg His Gly Ala Ala Thr Met 
245 250 255 

Glu Ser Arg Gin Val Leu Ala Trp Val Gly Ser Lys Ser Gly Gin Leu 
260 265 ' 270 

Thr Pro Pro Gin He Gin Leu Lys Asn Arg Gly Asn Leu His Tyr Gin 
275 280 285 
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Phe Ala Ser Glu Leu His Gin Met Pro lie His Leu Met Lys Thr Lys 
290 295 30 

Ser Pro Glu Ala Gin Ala Val Glu Val Leu Gin His Leu Val Gin Asp 
305 310 .315 

Thr Gin Gin His lie Arg Glu Asp Ala Pro Ala Lys Phe Leu Gin Leu 
325 330 

Val Gin Leu Leu Arg Ala Ser Asn Phe Glu Asn Leu Gin Ala Leu Trp 
340 345 



Lys Gin Phe Ala Gin Arg Thr Gin Tyr Arg Arg Cys Leu Leu Asp Ala 

-*ee 360 JOD 

Val Asp Cys Leu Lys Phe 
370 3 " 3 80 



Leu 



355 3< S° 
Pro Met Ala Gly Thr Val Asp Cys Leu Lys Phe lie Lys Gin Leu 



lie His Asn Glu Glu Leu Thr Thr Gin Glu Ala Ala Val Leu He Thr 
385 390 39 

Phe Ala Met Arg Ser Ala Arg Pro Gly Gin Arg Asn Phe Gin lie Ser 
405 410 

Ala Asp Leu Val Gin- Asp Ser Lys Val Gin Lys Tyr Ser Thr Val His 
420 425 

Lys Ala Ala He Leu Ala Tyr Gly Thr Met Val Arg Arg Tyr Cys Asp 
435 440 

Gin Leu Ser Ser Cys Pro Glu His Ala Leu Glu Pro Leu His Glu Leu 
450 455 460 



Ala Ala Glu Ala Ala Asn Lys Gly His Tyr Glu Asp He Ala Leu Ala 
465 470 



Leu Lys Ala Leu Gly Asn Ala Gly Gin Pro Glu Ser He Lys Arg He 



485 



Gin Lys Phe Leu Pro Gly Phe Ser Ser Ser Ala Asp Gin Leu Pro Val 



500 



Arg lie Gin Thr Asp Ala Val Met Ala Leu Arg Asn He Ala Lys Glu 



515 



Asp Pro Arg Lys Val Gin Glu He Leu Leu Gin He Phe Met Asp Arg 
530 535 

Asp Val Arg Thr Glu Val Arg Met Met Ala Cys Leu Ala Leu Phe Glu 
545 550 " 5 

Thr Arg Pro Gly Leu Ala Thr Val Thr Ala He Ala Asn Val Ala Ala 
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565 570 575 

Arg Glu Ser Lys Thr Asn Leu Gin Leu Ala Ser Phe Thr Phe Ser Gin 



580 



„et Lys Ala Leu Ser Lys Ser Ser Val Pro His Leu Glu Pro Leu Ala 



595 



Ala Ala Cys Ser Val Ala Leu Lys He Leu Asn Pro Ser Leu Asp Asn 
610 615 

L eu Gly Tyr Arg Tyr Ser Lys Val Met Arg Val Asp Thr Phe Lys Tyr 
625 630 635 

Asn Leu Met Ala Gly Ala Ala Ala Lys Val Phe He Met Asn Ser Ala 

Asn Thr Met Phe Pro Val Phe He Leu Ala Lys Phe Arg Glu Tyr Thr 
660 665 

Ser Leu Val Glu Asn Asp Asp lie Glu He Gly He Arg Gly Glu Gly 
67 5 680 

He Glu Glu Phe Leu Arg Lys Gin Asn He Gin Phe Ala Asn Phe Pro 
690 695 

Met Arg Lys Lys He Ser Gin He Val Lys Ser Leu Leu Gly Phe Lys 
705 710 

Gly L eu Pro Ser Gin Val Pro Leu He Ser Gly Tyr He Lys Leu Phe 

Gly Gin Glu He Ala Phe Thr Glu Leu Asn Lys Glu Val He Gin Asn 
740 74:5 

Thr lie Gin Ala Leu Asn Gin Pro Ala Glu Arg His Thr Met lie Arg 
755 760 

Asn Val Leu Asn Lys Leu Leu Asn Gly Val Val Gly Gin Tyr Ala Arg 



770 



775 



Arg Trp Met Thr Trp Glu Tyr Arg His He He Pro Thr Thr Val Gly 
785 790 "5 

L eu Pro Ala Glu Leu Ser Leu Tyr Gin Ser Ala lie Val His Ala Ala 



805 



val Asn Ser Asp Val Lys Val Lys Pro Thr Pro Ser Gly Asp Phe Ser 



820 



Ala Ala Gin Leu Leu Glu Ser Gin He Gin Leu Asn Gly Glu Val Lys 
835 
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Pro Ser Val Leu Val His Thr Val Ala Thr Met Gly He Asn Ser Pro 
850 855 860 

Leu Phe Gin Ala Gly He Glu Phe His Gly Lys Val His Ala His Leu 
865 870 875 880 

Pro Ala Lys Phe Thr Ala Phe Leu Asp Met Lys Asp Arg Asn Phe Lys 
885 890 895 

He Glu Thr Pro Pro Phe Gin Gin Glu Asn His Leu Val Glu He Arg 
900 905 910 

Ala Gin Thr Phe Ala Phe Thr Arg Asn He Ala Asp Leu Asp Ser Ala 
915 920 925 

Arc Lys Thr Leu Val Val Pro Arg Asn Asn Glu Gin Asn He Leu Lys 
930 935 • 940 

Lys His Phe Glu Thr Thr Gly Arg Thr Ser Ala Glu Gly Ala Ser Met 
945 950 955 960 

Met Glu Asp Ser Ser Glu Met Gly Pro Lys Lys Tyr Ser Ala Glu Pro 
965 970 975 

Gly His His Gin Tyr Ala Pro Asn He Asn Ser Tyr Asp Ala Cys. Thr 

• . 980 985 . 990 

Lys Phe Ser Lys Ala Gly Val His Leu Cys He Gin Cys Lys Thr His 

* 995 1000 1005 

Asn Ala Ala Ser Arg Arg Asn Thr He Phe Tyr Gin Ala Val Gly 
1010 1015 1020 

Glu His Asp Phe Lys Leu Thr Met Lys Pro Ala His Thr Glu Gly 
1025 1030 1035 

Ala He Glu Lys Leu Gin Leu Glu He Thr Ala Gly Pro Lys Ala 
1040 1045 1050 

Ala Ser Lys He Met Gly Leu Val Glu Val Glu Gly Thr Glu Gly 
1055 1060 1065 

Glu Pro- Met Asp Glu Thr Ala Val Thr Lys Arg Leu Lys Met He 
1070 1075 1080 

Leu Gly He Asp Glu Ser Arg Lys Asp Thr Asn Glu Thr Ala Leu 
1085 ^ 1090 1095 

Tyr Arg Ser Lys Gin Lys Lys Lys Asn Lys He His Asn Arg Arg 
1100 H05 HIO 

Leu Asp Ala Glu Val Val Glu Ala Arg Lys Gin Gin Ser Ser Leu 
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1115 1120 1125 



Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser 
1130 1135 1140 



Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Pro Ser Ser Ser Ser 
1145 1150 1155 

Ser Ser Ser Tyr Ser Lys Arg Ser Lys Arg Arg Glu His Asn Pro 
1160 1165 1170 

His His Gin Arg Glu Ser Ser Ser Ser Ser Ser Gin Glu Gin Asn 
1175 1180 1185 

Lys Lys Arg Asn Leu Gin Glu Asn Arg Lys His Gly Gin Lys Gly 
1190 . 1195 1200 

Met Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser 
1205 1210 1215 

Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Glu 
1220 1225 1230 

Glu Asn Arg Pro His Lys Asn Arg Gin His Asp Asn Lys Gin Ala 
1235 ~ 1240 1245 

Lys Met Gin Ser Asn Gin His Gin Gin Lys Lys Asn Lys Phe Ser* 
1250 1255 1260 

Glu Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Glu Met Trp 
1265 1270 1275 

Asn Lys Lys Lys His His Arg Asn Phe Tyr Asp Leu Asn Phe Arg 
1280 1285 1290 

Arg Thr Ala Arg Thr Lys Gly .Thr Glu His Arg Gly Ser Arg Leu 
1295 1300 1305 

Ser Ser Ser Ser Glu Ser Ser Ser Ser Ser Ser Glu Ser Ala Tyr 
1310 1315 1320 

Arg His Lys Ala Lys Phe Leu Gly Asp Lys Glu Pro Pro Val Leu 
1325 1330 1335 

Val Val Thr Phe Lys Ala Val Arg Asn Asp Asn Thr Lys Gin Gly 
1340 1345 1350 

Tyr Gin Met Val Val Tyr Gin Glu Tyr .His Ser Ser Lys Gin Gin 
1355 1360 1365 

lie Gin Ala Tyr Val Met Asp lie Ser Lys Thr Arg Trp Ala Ala 
1370 1375 1380 



119 

SUBSTITUTE SHEET (RULE 26) 



WO 2004/044185 



PCT/SG2003/000266 



Cvs Phe Asp Ala Val Val Val Asn Pro His Glu Ala Gin Ala Ser 
1385 1390 1395 

Leu Lys Trp Gly Gin Asn Cys Gin Asp Tyr Lys lie Asn Met Lys 
1400 * ~ 1405 1410 

Ala Glu Thr Gly Asn Phe Gly Asn Gin Pro Ala Leu Arg Val Thr 
1415 " 1420 1425 

Ala Asn Trp Pro Lys lie Pro Ser Lys Trp Lys Ser Thr Gly Lys • 
1430 1435 1440 

Val Val Gly Glu Tyr Val Pro Gly Ala Met Tyr Met Met Gly Phe 
1445 " 1450 1455 

Gin Gly Glu Tyr Lys Arg Asn Ser Gin Arg Gin Val Lys Leu Val 
1460 * 1465 1470 

Phe Ala Leu Ser Ser Pro Arg Thr Cys Asp- Val Val lie Arg lie 
1475 1480 1485 

Pro Arg Leu Thr Val Tyr Tyr Arg Ala Leu Arg Leu Pro Val Pro 
1490 1495 1500 

lie Pro Val Gly His His Ala Lys Glu Asn Val Leu Gin Thr Pro 
1505 1510 1515 

»• 

Thr Trp Asn He Phe Ala Glu Ala Pro Lys Leu lie Met Asp Ser 
1520 * 1525 1530 

He Gin Gly Glu Cys Lys Val Ala Gin Asp Gin He Thr Thr Phe 
1535 1540 1545 

Asn Gly Val Asp Leu Ala Ser Ala Leu Pro Glu Asn Cys Tyr Asn 
1550 1555 1560 

Val Leu Ala Gin Asp Cys Ser Pro Glu Met Lys Phe Met Val Leu 
1565 . 1570 1575 

Met Arg Asn Ser Lys Glu Ser Pro Asn His Lys Asp He Asn Val 
1580 1585 1590 

Lys Leu Gly Glu Tyr Asp He Asp Met Tyr Tyr Ser Ala Asp Ala 
1595 1600 1605 

Phe Lys Met Lys He Asn Asn Leu Glu Val Ser Glu Glu His Leu 
1610 * 1615 1620 

Pro Tyr Lys Ser Phe Asn Tyr Pro Thr Val Glu He Lys Lys Lys 
1625 ' 1630 1635 

Gly Asn Gly Val Ser Leu Ser Ala Ser Glu Tyr Gly He Asp Ser 
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1640 



1645 1650 



Leu Asp Tyr Asp Gly Leu Thr Phe Lys Phe Arg Pro Thr He Trp 
1655 1660 1665 

Met Lys Gly Lys Thr Cys Gly He Cys Gly His Asn Asp Asp Glu 
1670 1675 1680 

Ser Glu Lys Glu Leu Gin Met' Pro Asp Gly Ser Val Ala Lys Asp 
1685. 1690 1695 

Gin Met Arg Phe He His Ser Trp He Leu Pro Ala Glu Ser Cys 
1700 1705 1710 

Ser Glu Gly Cys Asn Leu Lys His Thr Leu Val Lys Leu Glu Lys 
17 15 1720 1725 

Ala He Ala Thr Asp Gly Ala Lys Ala Lys Cys Tyr Ser Val Gin 
1730 ^ 1735 1740 

Pro Val Leu Arg Cys Ala Lys Gly Cys Ser Pro Val Lys Thr Val 
1745 1750 1755 

Glu Val Ser Thr Gly Phe His Cys Leu Pro Ser Asp Val Ser Leu 
1760 1765 1770 

Asp Leu Pro Glu Gly Gin He Arg Leu Glu Lys Ser Glu Asp Phe 
* 1775 1780 1785 

Ser Glu Lys Val Glu Ala His Thr Ala Cys Ser Cys Glu Thr Ser 
1790 1795 1800 

Pro Cys Ala Ala 
1805 

<210> 19 

<211> 1852 

<212> PRT 

<213> Gallus gallus 

<400> 19 

Met Arg Gly He He Leu Ala Leu Val Leu Thr Leu Val Gly Ser Gin 
1 5 1° 15 

Lys Phe Asp He Asp Pro Gly Phe Asn Ser Arg Arg Ser Tyr Leu Tyr 
20 25 30 

Asn Tyr Glu Gly Ser Met Leu Asn Gly Leu Gin Asp Arg Ser Leu Gly 
35 40 45 

Lys Ala Gly Val Arg Leu Ser Ser Lys Leu Glu He Ser Gly Leu Pro 
50 55 60 
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Glu Asn Ala Tyr Leu Leu Lys Val Arg Ser Pro Gin Val Glu Glu Tyr 
65 70 75 80 

Asn Gly Val Trp Pro Arg Asp Pro Phe Thr Arg Ser Ser Lys lie Thr 
85 9° 95 

Gin Val lie Ser Ser Cys Phe Thr Arg Leu Phe Lys Phe Glu Tyr Ser 
100. 105 HO 

Ser Gly Arg lie Gly Asn lie Tyr Ala Pro Glu Asp Cys Pro Asp Leu 
115 I 20 125 

Cvs Val Asn He Val Arg Gly He Leu Asn Met Phe Gin Met Thr He 
130 135 140 

Lys Lys Ser Gin Asn Val Tyr Glu Leu Gin Glu Ala Gly He Gly Gly 
145 150 155 160 

He Cys His Ala Arg Tyr Val He Gin Glu Asp Arg Lys Asn Ser Arg 
165 170 175 

He Tyr Val Thr Arg Thr Val Asp Leu Asn Asn Cys Gin Glu Lys Val 
180 185 i9 ° 

Gin Lys -Ser He Gly Met Ala Tyr He Tyr Pro Cys Pro Val Asp Val 
195 '200 205 

Met Lys Glu Arg Leu Thr Lys Gly Thr Thr Ala Phe Ser Tyr Lys Leu 
210 215 220 

Lys Gin Ser Asp Ser Gly Thr Leu He Thr Asp Val Ser Ser Arg Gin 
225 230 235 240 

Val Tyr Gin He Ser Pro Phe Asn Glu Pro Thr Gly Val Ala Val Met 
245 250 255 

Glu Ala Arg Gin Gin Leu Thr Leu Val Glu Val Arg Ser Glu Arg Gly 
260 265 270 

Ser Ala Pro Asp Val Pro Met Gin Asn Tyr Gly Ser Leu Arg Tyr Arg 
275 280 285 

" Phe Pro Ala Val Leu Pro Gin Met Pro Leu Gin Leu He Lys Thr Lys 
290 295 300 

Asn Pro Glu Gin Arg He Val Glu Thr Leu Gin His He Val Leu Asn 
305 310 315 320 

Asn Gin Gin Asp Phe Bis Asp Asp Val Ser Tyr Arg Phe Leu Glu Val 
325 330 335 

Val Gin Leu Cys Arg He Ala Asn Ala Asp Asn Leu Glu Ser He Trp 
34O . 345 350 
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Mg Gin Val Ser Asp Lys Pro Arg Tyr Arg Arg Trp Leu Leu Ser Ala 



Val Ser 
370 



355 

Ala Ser Gly Thr Thr Glu Thr Leu Lys Phe Leu Lys Asn Arg 
3?5 380 



He Arg Asn Asp Asp Leu Asn Tyr lie Gin Thr Leu Leu Thr Val Ser 
~ *3 Q 0 



385 



390 



L eu Thr Leu His Leu Leu Gin Ala Asp Glu His Thr Leu Pro lie Ala 
405 410 

Ala Asp Leu Met Thr Ser Ser Arg lie Gin Lys Asn Pro Val Leu Gin 
Gin Val Ala Cys Leu Gly Tyr Ser Ser Val Val Asn Arg Tyr Cys Ser 



435 



Gin Thr Ser Ala Cys Pro Lys Glu Ala Leu Gin Pro lie His Asp Leu 



450 



Ala Asp Glu Ala He Ser Arg Gly Arg Glu Asp Lys Met Lys Leu Ala 
465 470 

Leu Lys Cys He Gly Asn Met-Gly Glu Pro Ala Ser Leu Lys Arg He 
4 85 



Leu Lys Phe Leu Pro He Ser Ser Ser Ser Ala Ala Asp He Pro Val 
500 ovo 



His He Gin He Asp Ala He Thr Ala Leu Lys Lys He Ala Trp Lys 
515 520 J 

Asp Pro Lys Thr Val Gin Gly Tyr Leu He Gin He Leu Ala Asp Gin 



530 



Ser Leu Pro Pro Glu Val Arg Met Met Ala Cys Ala Val He Phe Glu 
545 550 555 

Thr Arg Pro Ala Leu Ala Leu He Thr Thr He Ala Asn Val Ala . Met 



565 



Lys Glu Ser Lys Thr Asn Met Gin Val Ala Ser Phe Val Tyr Ser His 
580 585 



Met Lys Ser Leu Ser Lys Ser Arg Leu Pro Phe Met Tyr Asn He Ser 



595 



Ser Ala Cys Asn He Ala Leu Lys Leu Leu Ser Pro Lys Leu Asp Ser 
610 615 
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Met Ser Tyr Arg Tyr Ser Lys Val He Arg Ala Asp Thr Tyr Phe Asp 
625 " 630 &35 

Asn Tyr Arg Val Gly Ala Thr Gly Glu lie Phe Val Val Asn Ser Pro 
645 650 

Arg Thr Met Phe Pro Ser Ala lie lie Ser Lys Leu Met Ala Asn Ser 
660 665 

Ala Gly Ser Val Ala Asp Leu Val Glu Val Gly He Arg Val Glu Gly 
675 680 685 

Leu Al* Asp Val He Met Lys Arg Asn He Pro Phe Ala Glu Tyr Pro 
690 * 695 70 

Thr Tyr Lys Gin He Lys Glu Leu Gly Lys Ala Leu Gin Gly Trp Lys 
705 710 

Glu Leu Pro Thr Glu Thr Pro Leu Val Ser Ala Tyr Leu Lys lie Leu 
.«725 730 ' J 3 



Gly Gin Glu Val Ala Phe Xle Asn lie Asn Lys Glu Leu Leu Gin Gin 
J 740 745 

Val Met Lys Thr Val Val Glu Pro Ala Asp Arg Asn Ala Ala He Lys 

~>rri= 760 



755 



Arg He Ala Asn Gin He Leu Asn Ser He Ala Gly Gin Trp Thr Gin 

-> -7 r> 775 7BU 



770 



Pro Val Trp Met Gly Glu Leu Arg Tyr Val Val Pro Ser Cys Leu Gly 
785 790 



Leu Pro Leu Glu Tyr Gly Ser Tyr Thr Thr Ala Leu Ala Arg Ala Ala 
805 810 



Val Ser Val Glu Gly Lys Met Thr Pro Pro Leu Thr Gly Asp Phe Arg 
820 825 BJU 

Leu Ser Gin Leu Leu Glu Ser Thr Met Gin He Arg Ser Asp Leu Lys 
835 840 845 

Pro Ser Leu Tyr Val His Thr Val Ala Thr Met Gly Val Asn Thr Glu 
850 S55 860 

Tyr Phe Gin His Ala Val Glu He Gin Gly Glu Val Gin Thr Arg Met 
865 870 

Pro Met Lys Phe Asp Ala Lys He Asp Val Lys Leu Lys Asn Leu Lys 
885 890 °* 



He Glu Thr Asn Pro Cys Arg Glu Glu Thr Glu He Val Val Gly Arg 
900 905 910 
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His Lys Ala Phe Ala Val Ser Arg Asn He Gly Glu Leu Gly Val Glu 



915 



Lys Arg Thr Ser He Leu Pro Glu Asp Ala Pro Leu Asp Val Thr Glu 



930 



Glu Pro Phe Gin Thr Ser Glu Arg Ala Ser Arg Glu His Phe Ala Met 
945 95° 955 

Gin Gly Pro Asp Ser Met Pro Arg Lys Gin Ser His Ser Ser Arg Glu 



965 



Asp Leu Arg Arg Ser Thr Gly Lys Arg Ala His Lys Arg Asp He Cys 



980 



Leu Lys Met His His He Gly CyS Q Gin Leu Cys phe Se^ Arg Arg Ser 
Arg Asp Q Ala ser Phe He Gln & Asn Thr Tyr Leu HiS Q Lys Leu He 
Gly Glu 5 His Glu Ala Lys H^ Val Leu Met Pro Va^ His Thr Asp 
Ala Asp' He Asp Lys a*. Gin Leu Glu He Gin Al. Gly Ser Arg : 



1040 



Ala Ala Ala Arg He He Thr Glu Val Asn Pro Glu Ser Glu Glu 
1055 1060 

Glu Asp Q Glu Ser Ser Pro Ty^ Glu Asp He Gin Al^ Lys Leu Lys 

Arg H| 5 Leu Gly He Asp Se^ Met Phe Lys Val Al^ Asn Lys Thr 

Arg HiS Q Pro Lys Asn Arg Pr^ Ser Lys Lys Gly J.» q Thr Val Leu 

Ala Glu Phe Gly Thr Glu Pro Asp Ala Lys Thr Ser Ser Ser Ser 
1115 1120 1 

Ser Ser Ala Ser Ser Thr Ala Thr Ser Ser Ala Ser Ser Ser Ala 
1130 H35 l* 40 

Ser Ser Pro Asn Arg Lys Lys Pro Met Asp Glu Glu Glu Asn Asp 
1145 1150 1155 

Gin Val Q Lys Gin Ala Arg As^ Lys Asp Ala Ser Se^ Ser Ser Arg 
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Ser Ser Lys Ser Ser Asn Ser Ser Lys Arg Ser Ser Ser Lys Ser 
1175 ll 80 1185 

Ser Asn fl Ser Ser Lys Arg Se^ Ser Ser Ser Ser Se^ Ser Ser Ser 

Ser Ser Ser Arg Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Asn 
1205 1210 1215 

Ser Lys Ser Ser Ser Ser Ser Ser Lys Ser Ser Ser Ser Ser Ser 
1220 I 225 

Arg Ser Arg Ser Ser Ser Lys^ Ser Ser Ser- Ser 6er_ Ser Ser Ser 



1235 



Ser Ser Ser Ser Ser Ser Lys Ser Ser Ser Ser Arg Ser Ser Ser 
1250 1255 

Ser Ser Ser Lys Ser Ser Ser His His Ser His Ser His His Ser 
1265 127° 127 

Gly His Leu Asn Gly Ser Ser Ser Ser Ser Ser Ser Ser Arg Ser 
1280 1 2 85 1290 

Val Ser His His Ser His Glu His His Ser Gly His Leu Glu Asp 
1295 1300 1305 

'• : '• '• "•' 

Asp Ser Ser Ser Ser Ser Ser Ser Ser Val Leu Ser Lys He Trp 
1310 1315 1320 

Gly Arg His Glu He Tyr Gin Tyr Arg Phe Arg Ser Ala His Arg 
1325 1330 -l" 3 

Gin Glu Phe Pro Lys Arg Lys Leu Pro Gly Asp Arg Ala Thr Ser 
1340 1345 1350 

Arg Tyr Ser Ser Thr Arg Ser Ser His Asp Thr Ser Arg Ala Ala 
9 1355 1360 1365 

Ser Trp Pro Lys Phe Leu Gly__ Asp He Lys Thr Pro^ Val Leu Ala 



1370 



Ala Phe Leu His Gly He Ser Asn Asn Lys Lys Thr Gly Gly Leu 
1385. 1390 1395 

Gin Leu Val Val Tyr Ala Asp Thr Asp Ser Val Arg Pro Arg Val 
1400 1 4 05 1410 

Gin Val Phe Val Thr Asn Leu Thr Asp Ser Ser Lys Trp Lys Leu 
1415 1420 1425 

Cys Ala Asp Ala Ser Val Arg Asn Ala Pro Gin Ala Val Ala Tyr 
1430 I 435 144" 
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Val Lys Trp Gly Trp Asp Cys Arg Asp Tyr Lys Val Ser Thr Glu 
1445 1450 1455 

Leu Val Thr Gly Arg Phe Ala Gly His Pro -Ala Ala Gin Val Lys 
1460 1465 1470 

Leu Glu Trp Pro Lys Val Pro Ser Asn Val Arg Ser Val Val Glu 
1475 1480 1485 

Trp Phe Tyr Glu Phe Val Pro Gly Ala Ala Phe Met Leu Gly Phe 
1490 1495 1500 

Ser Glu Arg Met Asp Lys Asn Pro Ser Arg Gin Ala Arg Met Val 
1505 1510 1515 

Val Ala Leu Thr Ser Pro Arg Thr Cys Asp Val Val Val Lys Leu 
1520 1525 1530 

Pro Asp lie He Leu Tyr Gin Lys Ala Val- Arg Leu Pro Leu Ser 
1535 1540 1545 

Leu Pro Val Gly Pro Arg He Pro Ala Ser Glu Leu Gin Pro Pro 
1550 1555 1560 

He Trp . Asn Val Phe Ala Glu Ala Pro Ser Ala .Val Leu. Glu. As* 
1565 1570 1575 

Leu Lys Ala Arg Cys Ser Val Ser Tyr Asn Lys He Lys Thr Phe 
1580 1585 1590 

Asn Glu Val Lys Phe Asn Tyr Ser Met Pro Ala Asn Cys Tyr His 
1595 1600 1605 

He Leu Val Gin Asp Cys Ser Ser Glu Leu Lys Phe Leu Val Met 
1610 1615 1620 

Met Lys Ser Ala Gly Glu Ala Thr Asn Leu Lys Ala He Asn He 
1625 ' 1630 1635 

Lys He Gly Ser His Glu He Asp Met His Pro Val Asn Gly Gin 
1640 1645 1650 

Val Lys Leu Leu Val Asp Gly Ala Glu Ser Pro Thr Ala Asn He 
1655 1660 1665 

Ser Leu He Ser Ala Gly Ala Ser Leu Trp He His Asn Glu Asn 
1670 1675 1680 

Gin Gly Phe Ala Leu Ala Ala Pro Gly His Gly He Asp Lys Leu 
1685 1690 1695 
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Tyr Phe Asp Gly Lys Thr lie Thr lie Gin Val PrO Q Leu Trp Met 
•1700 1705 



JO. Gly Lys Thr Cys Gly lie Cys Gly Lys Tyr Asp Ala Glu Cys 
1715 1720 

Glu Gin Glu Tyr Arg Met Pro Asn Gly Tyr Leu Al. Q Lys Asn Ala 



1730 



Val Ser Phe Gly His Ser Trp He Leu Glu Glu Al« Pro Cys Arg 
1745 1750 

Gly Ala Cys Lys Leu His Arg Ser Phe Val Lys Le^ Glu Lys Thr 
1760 1765 

val Gin Leu Ala Gly Val Asp Ser Lys Cys Tyr B« Thr Glu Pro 
1775 1780 

val Leu Arg Cys Ala Lys Gly^ Cys Ser Ala Thr Ly^ Thr Thr Pro 



1790 



Val Thr Val Gly Phe His Cys Leu Pro Ala Asp Ssr Ala Asn Ser, 
1805 1810 



Leu Thr Asp Lys Gin Met Lys Tyr Asp Gin Lys Se^ Glu Asp Met 
1820 1825 

Gin Asp Thr Val Asp Ala His Thr Thr Cys Ser Cys Glu Asn Glu 
1835 1840 

Glu Cys Ser Thr 
1850 

<210> 20 

<211> 1823 

) <212> PRT 

<213> Ichthyomyzon unicuspis 

<400> 20 

Met Trp Lys Leu Leu Leu Val Ala Leu Ala Phe Ala Leu Ala Asp Ala 
1 5 

Gin Phe Gin Pro Gly Lys Val Tyr Arg Tyr Ser Tyr Asp Ala Phe Ser 



20 



25 



lie Ser Gly Leu Pro Glu Pro Gly Val Asn Arg Ala Gly Leu Ser Gly 
35 40 

Glu Met Lys He Glu He His Gly His Thr His Asn Gin Ala Thr Leu 
50 55 

Lys lie Thr Gin Val Asn Leu Lys Tyr Phe Leu Gly Pro Trp Pro Ser 
65 70 75 
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Asp Ser Phe Tyr Pro Leu Thr Ala Gly Tyr Asp His Phe He Gin Gin 
85 90 95 

Leu Glu Val Pro Val Arg Phe Asp Tyr Ser Ala Gly Arg He Gly Asp 
100 105 HO 

He Tyr Ala Pro Pro Gin Val Thr Asp Thr Ala Val Asn He Val Arg 
115 120 125 

Gly He Leu 'Asn Leu Phe Gin Leu Ser Leu Lys Lys Asn Gin Gin Thr ■ 
130 135 140 

Phe Glu Leu Gin Glu Thr Gly Val Glu Gly He Cys Gin Thr Thr Tyr 
145 150 155 160 

Val Val Gin Glu Gly Tyr Arg Thr Asn Glu Met Ala Val Val Lys Thr 
165 170 175 

Lys Asp Leu Asn Asn Cys Asp His Lys Val Tyr Lys Thr Met Gly Thr 
180 185 190 

Ala Tyr Ala Glu Arg Cys Pro Thr Cys Gin Lys Met Asn Lys Asn Leu 
195 200 205 

Arg Ser Thr Ala Val Tyr Asn Tyr Ala He Phe Asp Glu Pro Ser Gly 
210 215;. « . 220 

Tyr He He Lys Ser Ala His Ser Glu Glu He Gin Gin Leu Ser Val 
225 230 235 240 

Phe Asp He Lys Glu Gly Asn Val Val He Glu Ser Arg Gin Lys Leu 
245 250 255 ■ 

He Leu Glu Gly He Gin Ser Ala Pro Ala Ala Ser Gin Ala Ala Ser 
260 265 270 

Leu Gin Asn Arg Gly Gly Leu Met Tyr Lys Phe Pro Ser Ser Ala He 
275 280 285 

Thr Lys Met Ser Ser Leu Phe Val Thr Lys Gly Lys Asn Leu Glu Ser 
290 295 300 

Glu He His Thr Val Leu Lys His Leu Val Glu Asn Asn Gin Leu Ser 
305 310 315 320 

Val His Glu Asp Ala Pro Ala Lys Phe Leu Arg Leu Thr Ala Phe Leu 
325 330 335 

Arg Asn Val Asp Ala Gly Val Leu Gin Ser He Trp His Lys Leu His 
340 • 345 350 

Gin Gin Lys Asp Tyr Arg Arg Trp He Leu Asp Ala Val Pro Ala Met 
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355 360 365 

Ala Thr Ser Glu Ala Leu Leu Phe Leu Lys Arg Thr Leu Ala Ser Glu 
370 375 380 

Gin Leu Thr Ser Ala Glu Ala Thr Gin lie Val Tyr Ser Thr Leu Ser 
385 390 395 400 

Asn Gin Gin Ala Thr Arg Glu Ser Leu Ser Tyr Ala Arg Glu Leu Leu 
405 410 415 

His Thr Ser Phe lie Arg Asn Arg Pro He Leu Arg Lys Thr Ala Val 
420 425 430 

Leu Gly Tyr Gly Ser Leu Val Phe Arg Tyr Cys Ala Asn Thr Val Ser 
435 440 445 

Cys Pro Asp Glu Leu Leu Gin Pro Leu His Asp Leu Leu Ser Gin Ser 
450 455 460 

Ser Asp Arg Ala Asp Glu Glu Glu He Val Leu Ala Leu Lys Ala Leu 
465 470 475 . 480 

Gly Asn Ala Gly Gin Pro Asn Ser He Lys Lys He Gin Arg Phe Leu 
485 490 495 

•. 

• . ..• ■ • > . * : ' 

Pro Gly Gin Gly Lys Ser Leu Asp Glu Tyr Ser Thr Arg Val Gin Ala 
500 505 510 

Glu Ala He Met Ala Leu Arg Asn He Ala Lys Arg Asp Pro Arg Lys 
515 520 525 

Val Gin Glu He Val Leu Pro He Phe Leu Asn Val Ala He Lys Ser 
530 535 540 

Glu Leu Arg He Arg Ser Cys He Val Phe Phe Glu Ser Lys Pro Ser 
545 550 555 560 

Val Ala Leu Val Ser Met Val Ala Val Arg Leu Arg Arg Glu Pro Asn 
565 570 575 

Leu Gin Val Ala Ser Phe Val Tyr Ser Gin Met Arg Ser Leu Ser Arg 
580 585 590 

Ser Ser Asn Pro Glu Phe Arg Asp Val Ala Ala Ala Cys Ser Val Ala 
595 600 605 

He Lys Met Leu Gly Ser Lys Leu Asp Arg Leu Gly Cys Arg Tyr Ser 
610 " 615 620 

Lys Ala Val His Val Asp Thr Phe Asn Ala Arg Thr Met Ala Gly Val 
625 630 635 640 
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Ser Ala Asp Tyr Phe Arg lie Asn Ser Pro Ser Gly Pro Leu Pro Arg 
645 650 655 

Ala Val Ala Ala Lys lie Arg Gly Gin Gly Met Gly Tyr Ala Ser Asp 
660 6,65 670 

lie Val Glu Phe Gly Leu Arg Ala Glu Gly Leu Gin Glu Leu Leu Tyr 
675 680 685 

Arg Gly Ser Gin Glu Gin Asp Ala Tyr Gly Thr Ala Leu Asp Arg Gin 
690 695 700 

Thr Leu Leu Arg Ser Gly Gin Ala Arg Ser His Val Ser Ser lie His 
705 710 715 720 

Asp Thr Leu Arg Lys Leu Ser Asp Trp Lys Ser Val Pro Glu Glu Arg 
725 730 735 

Pro Leu Ala Ser Gly Tyr Val Lys Val His Gly Gin Glu Val Val Phe 
740 ~ 745 750 

Ala Glu Leu Asp Lys Lys Met Met Gin Arg He Ser Gin Leu Trp His 
755 ~ 760 765 

Ser Ala Arg Ser His His Ala Ala Ala Gin Glu Gin He Arg Ala Val. • 
' 770 ■ 775 780 

Val Ser Lys Leu Glu Gin Gly Met Asp Val Leu Leu Thr Lys Gly Tyr 
785 790 795 800 

Val Val Ser Glu Val Arg Tyr Met Gin Pro Val Cys He Gly He Pro 
805 810 815 

Met Asp Leu Asn Leu Leu Val Ser Gly Val Thr Thr Asn Arg Ala Asn 
820 825 830 

Leu His Ala Ser Phe Ser Gin Ser Leu Pro Ala Asp Met Lys Leu Ala 
835 840 845 

Asp Leu Leu Ala Thr Asn He Glu Leu Arg Val Ala Ala Thr Thr Ser 
850 855 860 

Met Ser Gin His Ala Val Ala He Met Gly Leu Thr Thr Asp Leu Ala 
865 870 875 880 

Lys Ala Gly Met Gin Thr His Tyr Lys Thr Ser Ala Gly Leu Gly Val 
885 890 895 

Asn Gly Lys He Glu Met Asn Ala Arg Glu Ser Asn Phe Lys Ala Ser 
900 905 910 

Leu Lys Pro Phe Gin Gin Lys Thr Val Val Val Leu Ser Thr Met Glu 
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915 920' 925 

Ser lie Val Phe Val Arg Asp Pro Ser Gly Ser Arg He Leu Pro Val 
930 935 940 

Leu Pro Pro Lys Met Thr Leu Asp Lys Gly Leu He Ser Gin Gin Gin 
945 950 955 960 

Gin Gin Pro His His Gin Gin Gin Pro His Gin His Gly Gin Asp Gin 
965 970 975 

Ala Arg Ala Ala Tyr Gin Arg Pro Trp Ala Ser His Glu Phe Ser Pro 
980 " 985 990 

Ala Glu Gin Lys Gin He His Asp He Met Thr Ala Arg Pro Val Met 
995 1000 1005 

Arg Arg Lys Gin His Cys Ser Lys Ser Ala Ala Leu Ser Ser Lys 
1010 1015 1020 

Val Cys Phe Ser Ala Arg Leu Arg Asn Ala Ala Phe He Arg Asn 
1025 1030 1035 

Ala Leu Leu Tyr Lys He Thr Gly Asp Tyr Val Ser Lys Val Tyr 
1040 1045 1050 

Val Gin Pro Thr Ser Ser Lys Ala Gin He Gin Lys Val Glu Leu 
1055 1060 1065 

Glu Leu Gin Ala Gly Pro Gin Ala Ala Glu Lys Val He Arg Met 
1070 1075 1080 

Val Glu Leu Val Ala Lys Ala Ser Lys Lys Ser Lys Lys Asn Ser 
1085 1090 1095 

Thr He Thr Glu Glu Gly Val Gly Glu Thr He He Ser Gin Leu 
1100 1105 1110 

Lys Lys He Leu Ser Ser Asp Lys Asp Lys Asp Ala Lys Lys Pro 
1115 1120 H25 

Pro Gly Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser 
1130 1135 1140 

Ser Ser Ser Ser Ser Asp Lys Ser Gly Lys Lys Thr Pro Arg Gin 
1145 H50 H55 

Gly Ser Thr Val Asn Leu Ala Ala Lys Arg Ala Ser Lys Lys Gin 
1160 H65 1170 

Arg Gly Lys Asp Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser 
1175 * H80 1185 
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Ser Asp Ser Ser Lys Ser Pro His Lys His Gly Gly Ala Lys Arg 
1190 U95 1200 

Gin His Ala Gly His Gly Ala Pro His Leu Gly Pro Gin Ser His 
1205 1210 1215 

Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ala 
1220 1225 1230 

Ser Lys Ser Phe Ser Thr Val Lys Pro Pro Met Thr Arg Lys Pro 
1235 1240 1245 

Ara Pro Ala Arg Ser Ser Ser Ser Ser Ser Ser Ser Asp Ser Ser 
1250 " 1255 1260 

Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser 
1265 1270 1275 

Ser Ser Ser Ser Ser Ser Glu Ser Lys Ser Leu Glu Trp Leu Ala 
1280. 1285 1290 

Val Lys Asp Val Asn Gin Ser Ala Phe Tyr Asn Phe Lys Tyr Val 
1295 1300 1305 

Pro Gin Arg Lys Pro Gin Thr - Ser Arg Arg His Thr Pro Ala Ser*. 
1310 1315 1320 

Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser 
1325 1330 1335 

Ser Ser Ser Asp Ser Asp Met Thr Val Ser Ala Glu Ser Phe Glu 
1340 1345 1350 

Lys His Ser Lys Pro Lys Val Val lie Val Leu Arg Ala Val Arg 
1355 . 1360 1365 

Ala Asp Gly Lys Gin Gin Gly Leu Gin Thr Thr Leu Tyr Tyr Gly 
1370 1375 1380 

Leu Thr Ser Asn Gly Leu Pro Lys Ala Lys lie Val Ala Val Glu 
1385 1390 1395 

Leu Ser Asp Leu Ser Val Trp Lys Leu Cys Ala Lys Phe Arg Leu 
1400 1405 1410 

Ser Ala His Met Lys Ala Lys Ala Ala lie Gly Trp Gly Lys Asn 
1415 1420 - 1425 

Cvs Gin Gin Tyr Arg Ala Met Leu Glu Ala Ser Thr Gly Asn Leu 
1430 1435 1440 

Gin Ser His Pro Ala Ala Arg Val Asp He Lys Trp Gly Arg Leu 
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1445 1450 1455 

Pro Ser Ser Leu Gin Arg Ala Lys Asn Ala Leu Leu Glu Asn Lys 
1460 1465 1470 

Ala Pro Val lie Ala Ser Lys Leu Glu Met. 61u lie Met Pro Lys 
1475 1480 1485 

Lys Asn Gin Lys His Gin Val Ser Val lie Leu Ala Ala Met Thr 
1490 ^ 1495 1500 

Pro Arg Arg Met Asn lie lie Val Lys Leu Pro Lys Val Thr Tyr 
1505 1510 1515 

Phe Gin Gin Gly lie Leu Leu Pro Phe Thr Phe Pro Ser Pro Arg 
1520 1525 1530 

Phe Trp Asp Arg Pro Glu Gly Ser Gin Ser Asp Ser Leu Pro Ala 
1535 " 1540 1545 

Gin He Ala Ser Ala Phe Ser Gly He Val Gin Asp Pro Val Ala.. 
1550 " 1555 1560 

Ser Ala Cys Glu Leu Asn Glu Gin Ser Leu Thr Thr Phe Asn Gly 
1565 1570 1575 

•" .-. * * 

Ala Phe Phe Asn Tyr Asp Met Pro Glu Ser Cys Tyr His Val Letf< 
1580 1585 1590 

Ala Gin Glu Cys Ser Ser Arg Pro Pro Phe He Val Leu He Lys 
1595 " 1600 1605 

Leu Asp Ser Glu Arg Arg He Ser Leu Glu Leu Gin Leu Asp Asp 
1610 1615 1620 

Lys Lys Val Lys He Val Ser Arg Asn Asp He Arg Val Asp Gly 
1625 1630 1635 

Glu Lys Val Pro Leu Arg Arg Leu Ser Gin Lys Asn Gin Tyr Gly 
1640 1645 1650 

Phe Leu Val Leu Asp Ala Gly Val His Leu Leu Leu Lys Tyr Lys 
1655 1660 1665 

Asp Leu Arg Val Ser Phe Asn Ser Ser Ser Val Gin Val Trp Val 
1670 1675 1680 

Pro Ser Ser Leu Lys Gly Gin Thr Cys Gly Leu Cys Gly Arg Asn 
1685 1690 1695 

Asp Asp Glu Leu Val Thr Glu Met Arg Met Pro Asn Leu Glu Val 
1700 1705 1710 
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Ala Lys Asp Phe Thr Ser Phe Ala His Ser Trp He Ala Pro Asp 
1715 1720 1725 

Glu Thr Cys Gly Gly Ala Cys Ala Leu "Ser Arg Gin Thr Val His 
1730 " 1735 1740 

Lys Glu Ser Thr Ser Val He Ser Gly Ser Arg Glu Asn Cys Tyr 
1745 1750 1755 

Ser Thr Glu Pro He Met Arg Cys Pro Ala Thr Cys Ser Ala Ser 
1760 1765 1770 

Arg Ser Val Pro Val Ser Val Ala Met His Cys Leu Pro Ala Glu 
1775 1780 1785 

Ser Glu Ala He Ser Leu Ala Met Ser Glu Gly Arg Pro Phe Ser 
1790 1795 1800 

Leu Ser Gly Lys Ser Glu Asp Leu Val Thr Glu Met Glu Ala His 
1805 1810 1815 

Val Ser Cys Val Ala 
1820 

<210> 21 

<211> 30 

<212> DNA 

<213> synthetic 

<400> 21 

ccatgggccc agcacactga ggagtgcagc 
30 

<210> 22 

<211> 43 

<212> DNA 

<213> synthetic 

<400> 22 

tcttgctgtg gctctactag tgatggacca gtccaacttg gcc 
43 

<210> 23 

<211> 43 

<212> DNA 

<213> synthetic 

<400> 23 

ccaagttgga ctggtccatc actagtagag ccacagcaag age 
43 
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